DECEMBER 1961 


A Scranton Gillette Publication 


WATER & SEWAGE 
WORKS 


WATER SUPPLY ° SEWAGE DISPOSAL 


iTy M 


LIVERS 












Zukeyama Dam, a 55 ft. earth fill dam which backs up 600 million gal- 
lons to supply the island of Okinawa. 





This 
Modern 
Landmark 
Usually 
Costs 

Less 


The advantages of selecting a grace- 
ful CBaI Watersphere® for your 
community are both aesthetic and 
practical: 


1. It identifies your community and 
its officials with modern, efficient 
management. 


2. Minimum ground area required. 


3. The base can be used for pump- 
ing and filtering equipment or 
for storage. Separate costly build- 
ings are not necessary. 


. The smooth steel surface from 
top to bottom, free of external 
ladders and other obstructions, 
reduces maintenance costs. 


. Special landscaping is avoided. 
Modern aesthetic design blends 
with natural surroundings. 


CBal Waterspheres are ideal for 
25,000 to 250,000 gallon storage re- 
quirements. CBal Waterspheroids® 
are available for requirements rang- 
ing from 200,000 to 1,000,000 
gallons. Write for Bulletin A-40. 
Chicago Bridge & Iron Company, 
332 S. Michigan Ave., Chicago 4, Ill. 
Offices and subsidiaries are located 
throughout the world. 
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NEW SWING DIFFUSER... 


. LOWER COSTS 


— 


“MODEL 30’* SWING DIFFUSER PROVIDES 


GREATER ECONOMY WITH INCREASED OXYGENATION CAPACITY 


e Highest oxygenation capacity . . . positive posi- 
tioning of 5 inch diameter Swing Diffuser with 
loadings up té 115 “Precision” Diffuser Tubes. 


© Lower head loss . . . Exclusive unobstructed air 
flow construction makes over 280% more air 
available from the Model 30 than is obtained 
from any single conventional unit; 40% more 
air than obtained from any two conventional 
units—at no increase in head loss. 


© Headers are 30 feet long . . . fewer swing diffuser 
units necessary, lower installed costs. 


@ Air leakage eliminated . . . unique, sealed flexible 


HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


622H Diversey Parkway e 


LH 


CORPORATION 


connections eliminate leakage normally encoun- 
tered through metal to metal faced joints. 


® Lubrication eliminated . . . Stainless steel and 
Teflon lined joints eliminate need for lubrication. 


IN ADDITION, the new Model 30 Swing Dif- 
fuser provides all the advantages of the famous 
“Chicago” Swing Diffusers proved successful in 
thousands of installations. Individual units are 
easily raised for cleaning and inspection without 
interruption of tank operation. 


Ask for Bulletin No. 179 


©1961 ~CP-Fmc 


*Patents Pending 


Chicago 14, Illinois 
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WASTE TREATMENT 
TAKES NO VACATION 


at Jacksonville, Florida 


‘Better Health For Better Living Through Sewage Treatment” is 
the slogan for Jacksonville’s new treatment plant. 


The City of Jacksonville retained the engineering firms of Metcalf & 
Eddy, in Boston, and Reynolds, Smith & Hills of Jacksonville, to 
provide the city with a Master Plan for the sanitary sewerage 
requirements for the metropolitan area. This new waste treatment 

plant designed by Metcalf & Eddy represents more than a 3-million 
dollar improvement in further health insurance providing the essentials 
leading to the reduction of the problem of pollution of the St. Johns River. 


Covering an area of 45 acres this plant has a present capacity for treating a 


maximum of 35 millions of gallons of waste daily and is planned for the 
anticipated expansion. 


At this new plant is the finest waste treatment equipment available— 
equipment bearing the mark of quality and engineering excellence— 
manufactured and designed by P.F.T. This equipment includes: one 
110’ P.F.T. Floating Cover with P.F.T. Aluminum Insulated Roofing 
and appurtenances for future P.F.T. Pearth Gas Recirculation, 
P.F.T. Cover Position Indicator, and P.F.T. Gas Safety Equipment. 


THE PHOTO below shows another ‘‘Door of Progress'' opened by the City’s 
giant step forward in waste treatment with P.F.T. equipment. 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 
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quickly installed 
in old piping! 


copper 
wrie te 


yokes 


«++ for steel or copper pipe 
--. with or without 


locking nut 


You can now install Mueller Copper Meter These new, time-saving couplings are now 
Yokes in any existing steel or copper piping available for all Mueller Copper Meter Yokes 
in just a few minutes — and without cutting with Multi-Purpose Ends. Regular compres- 
threads or sweating joints. sion nut or locking nut designs can be fur- 

The simple step-by-step procedure for in- nished for steel or copper pipe. 
stalling a yoke with Mueller’s new Compres- The locking nut type (shown) positively 
sion Couplings is shown below. Permanent, prevents any movement of the yoke on the 
water-tight joints are quickly made even on __ pipe and insures continuous electrical bond- 
rough and badly pitted pipe. Possible trouble ing of the service piping. 
is avoided because the piping does not have Write for complete information and speci- 
to be moved. fications on Mueller’s Copper Meter Yokes. 


Clean dirt, rust and scale Remove all burrs from in- Align yoke between ends of 4 Tighten compression nuts on 


from pipe and cut out a side and outside of pipe pipe, slide couplings into pipe and lock yoke in place 
section just slightly longer and slip complete coupling place and tighten couplings by tightening locking set 
than yoke (without coupling). over cleaned ends of pipe. securely onto yoke body. screw on clamp. Setting complete. 


Copper Meter Yokes ar MUELLER CO. 
“t7 


just a portion of Muelle 
con ple 89 line of quality matched DECATUR. iLL. 
meter setting equipment Factories at: Decatur, Chattanooga, Los Angeles; 
In Canada: Mueller, Limited, Sarnia, Ontario, 
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News—Here & There 





Midwest Mercury Products 
Now in Production 


The new Midwest Mercury line 
of generators, concrete vibrators, 
and pumps is now in production ac- 
cording to an announcement by W. H. 
Wilson, President of Wilson Machine 
Company, Inc. 

Midwest Mercury, a division of 
Wilson Machine, recently acquired 
the generator, vibrator and pump line 
from Pacific Mercury. Manufactur- 
ing and marketing of their own prod- 
uct line represents a further move 
in diversification by Wilson Machine 
Company. 

According to Mr. Wilson, no basic 
product changes have been made oth- 
er than incorporating the years of 
experience in precision manufactur- 
ing acquired by Wilson Machine 
Company as a contract manufacturer 
of aircraft components. 


AND Separates ASTM Name 


A little word makes a big differ- 
ence. The American Society for Test- 
ing Materials officially changed its 
name to the American Society for 
Testing AND Materials Sept. 18 
with the signing of a court decree. 

The amendment to the Society’s 
Charter was announced by ASTM 
President Miles N. Clair. 

“The inclusion of the word ‘and’ 
in the Society’s name places added 
emphasis on the Society’s research 
work in seeking knowledge of the 
nature of materials,” he said. “It is a 
further reemphasis of one of the 
basic purposes for which ASTM was 
founded in 1898.” 

The change was the result of study 
and discussion with members through- 
out the country extending over sev- 
eral years. 

“Although a number of other sug- 
gestions were given serious consid- 
eration,” Clair said, “there was 
strong agreement that there should 
be a minimum of disturbance of the 
name. In addition there was unani- 
mous agreement that the initials 
“ASTM” and the Society’s symbol 
incorporating these initials, recog- 
nized throughout the world as the 
authority for standards for materials, 
should be unchanged.” 

ASTM has nearly 11,000 mem- 
bers, including individuals, compa- 


nies, government and educational in- 
stitutions. There are also 7,000 engi- 
neers and scientists who serve as 
representatives of company members 
on the Society’s 87 technical com- 
mittees. 


New WPCF Award 
Presented to Namesake 

William J. Orchard was presented 
a new Water Pollution Control Fed- 
eration award named after him. Presi- 
dent Ray E. Lawrence announced 
the award at the awards banquet of 
the October convention held in Mil- 
waukee. 


Federation President Ray E. Lawrence 
presenting to William J. Orchard, the 
new William J. Orchard award at the 
34th annual meeting of the WPCF. 


The award for distinguished serv- 
ice was a complete surprise for 
Orchard. It will be presented to those 
contributing greatly to the water pol- 
lution control future. 


During the presentation, Lawrence 
told of the long association Orchard 
has had with the profession and the 
Federation. After graduation, Or- 
chard served with the Metropolitan 
Water Board in Boston, the Massa- 
chusetts Department of Health, and 
the New Jersey Department of 
Health. 

He began as general manager with 
Wallace and Tiernan, Inc., Belleville, 
N. J. in 1915. Until his retirement 
in 1953 he held many executive posts 
in the companies. 

Orchard is past president of the 
Water & Sewage Works Mfrs. Assn. 
and treasurer and director of the 
American Water Works Assn. He 
is a fellow in the American Public 


--Health Assn. 


The WPCF made him an honorary 
member in 1946. He has been chair- 
man of the Federation’s Finance 
Committee since 1928. 

In 1949 he was awarded the Fed- 
eration’s Charles Alvin Emerson 
Award for outstanding service in the 
water pollution field. He has also re- 
ceived the John M. Diven Medal in 
1953; the George Warren Fuller 
award from the AWWA in 1957. 
He has been named Diplomate in 
the American Academy of Sanitary 
Engineers. 


Artesian Pressure Down 
Eighty Feet 


The artesian pressure has declined 
80 feet in 45 years in San Simon 
Basin, Ariz., according to an analysis 
by the Geological Survey. 

The survey indicated a multistage 
aquifer containing the declining 
water. 

Scientists have been cooperating 
with the Arizona State Land Depart- 
ment to record hydrologic changes 
taking place in the basin between 
1815 and 1960. 

During this period, increasing 
amounts of water have been pumped 
from ground-water reservoirs as the 
area grew to become one of Arizona’s 
major irrigated basins. 

The entire report is available for 
reference at the Geological Survey of- 
fices. The report is pending publica- 
tion. 


CONTINUED ON PAGE 6A 
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News—Here & There 


Civil Service Deadlines 

Competitive examinations for ap- 
pointment of Sanitary Engineers as 
officers in the Regular Corps of the 
U.S. Public Health Service will be 
held throughout the U.S. on Feb. 
13, 14 and 15, 1962. 

Appointments provide opportuni- 
ties for career service and research 
in the sanitary engineering field. Pay 
rates range from $4,268 to $6,270 
per year. 

Applications must be received no 
later than January 5 by the Surgeon 
General, U.S. Public Health Service 
(P), Washington 25, D.C. 


First “Wet Burning” Plant 
In Operation 

The first commercial system for 
the “wet burning” of municipal sew- 
age sludge has gone “on stream” in 
Wausau, Wisc. 

Although other installations are in 
the process of construction through- 
out the country, Wausau’s plant is 
the first to be officially placed in op- 
eration. 


The new process bypasses old 
methods of feeding primary sludge 
to digesters where solids are filtered 
off and disposed of over a long pe- 
riod of time. 

This system, known as the Zim- 
mermann process, was developed by 


the Zimmermann Division of Sterling | 


Drug Inc. The process is a method 


of “burning” organic waste matter | 


while it is suspended in water. Pri- 
mary sludge is fed directly into the 
system where it is reduced to a small 
amount of harmless inorganic ash. 


The A. O. Smith Corp. supplied | 
the air receivers, piping, heat ex- | 


changers and reactors. 
Prime advantages of the Zimmer- 


mann process, as seen by the City of 
Wausau, are that the plant affords 
ultimate sludge disposal, no odor nor 
air pollution, no dewatering equip- 
ment for evaporation or filtration, 
operating temperatures are lower and 
sludge is fed in and ash removed 
merely by pumping. 

Not being bacterial oxidation, the 
process is not upset by deleterious 
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industrial wastes or retarded by cold 
weather. In addition, less building 
area is needed. The Wausau installa- 
tion occupies only 1200 sq ft. 


MSD Hires Finance Director 

Del L. Bannister, collector of rev- 
enue for St. Louis since 1951, has 
been appointed director of finance 
for the Metropolitan Sewer District. 







dats 


on 
the 


bathroom 


This was announced by Peter Mattei, 
executive director of MSD. 

Mattei said MSD had grown to a 
point where its collections and ex- 
penditures of public tax funds had 
become too complicated due to the 
increased number of special benefit 
assessment tax bills issued, bond is- 
sue collections and the taxes assessed 
for operation and maintenance. 

“It therefore became essential, in 
our opinion, for us to find a man 
with wide experience in government 
financial administration to head up 
the MSD department of finance,” 


Mattei said. 

Bannister was first elected collector 
of revenue in 1950 and took his St. 
Louis office in March of 1951. He 
was re-elected for a four-year term 
in 1954 and again in 1958. His pres- 
ent term expires in 1962. 


Portland Water District 


The 54th annual report of the 
Portland Water District, Me., tells 
that the district continued with con- 
struction of extensions of the water 
mains, the installation of services, 


isastainon your reputation 


TA 


meters and fire hydrants. 

The district also supplied 6,470,- 
180,000 gallons of water by gravity 
from Sebago Lake in 1960. This 
represented an average of nearly 18 
million gallons per day. Water sold 
by meter was over 3.5 billion gallons. 

The district received permission to 
use the Membrane Filter Method 
for daily testing after trying the 
method on their water and demon- 
strating the need for its use. 


Aurora, Ill., Sanitary 
District Report 

The Aurora, IIl., Sanitary District 
had an unusual year in 1960 with 
the additions and reconstruction of 
the administration, clarifier room and 
screen house buildings practically 
completed. The first phase of the In- 
terceptor was also more than 75 per- 
cent completed and the second leg 
was in the design stage. 

Plans were also nearing comple- 
tion on the proposed primary and 
secondary settling tanks, pumping sta- 
tions, the reconstruction of the di- 
gester house building, and the repair 
of the trickling filter walls and the 
secondary tank house building. 

Even with all of this design and 
planning going on, the plant processed 
3,590,480,000 gallons of sewage. This 
was about 9.81 million gallons per 
day. The population served is 75,000 
making the average flow per person 
per day 131 gallons. 


Federal Action For Platte 
River Clean-Up 

Federal action to help clean up 
pollution of the North Platte River 
from Torrington, Wyo., to Broad- 
water, Neb., was announced by the 
Surgeon General of the Public Health 
Service. 

Upon request from the Nebraska 
Water Pollution Control Council, the 
Surgeon General called an anti-pol- 
lution conference in Scottsbluff, Neb. 
This is the first step in enforcement 
procedures under Section eight of the 
Federal Water Pollution Control Act 
of 1956, as amended. 

The conference covered that por- 
tion of the North Platte River from 
Torrington, about eight river miles 
from the Nebraska state line—down- 
stream a distance of about 80 river 
miles to Broadwater. 


CONTINUED ON PAGE 8A 
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News Here and There 


CONTINUED FROM PAGE 7A 





Farmers Get City Water 
Through A Plastic “Straw” 


In Longmont, Colo., 152 farm- 
steads are getting “city” water for the 
first time through a plastic pipeline. 

Trucks transported water to each 
farm before the Longs Peak Water 
Association was organized. Now a 
26-mg earth-fill reservoir and pipe- 
line supplies water from mountain 
sources to farms covering 24 sq mi. 


B. F. Goodrich Industrial Products 
Co. shipped 28 miles of Koroseal 
rigid plastic pipe to Longmont on 
five railroad cars from Marietta, 
Ohio. Special end-opening cars were 
needed to carry the 40-ft long sec- 
tions of pipe. 


The new water system, using 149,- 
799 ft of the pipe and more than 
3,800 Koroseal couplings and 
flanges, is one of the longest rural 





Crystal-clear water... and every drop 


free of germs, algae, and fungi. HTH releases effective, de- 


pendable chlorine that sanitizes new pipe lines, protects wells 


and reservoirs, too. Comes in either free-flowing granular or 


convenient tablet form. Packed in new, easy-to-handle 334-lb. 
plastic bottles, 35-lb. pails and 100-lb. metal drums. Write for 
literature, to: OLIN MATHIESON, Baltimore 3, Md. 


Here’s to Health... HTH. 


4 1i 
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installations to date to use plastic 
pipe. 

Engineers who designed the sys- 
tem recommended plastic pipe be- 
cause the alkaline condition of the 
soil in this area causes electrolytic 
action that corrodes metal pipe and 
greatly reduces its service life. The 
Koroseal pipe is expected to outlast 
standard metal pipe in this service 
by at least five times. 

The installation time for plastic 
pipe has proved to be much shorter 
than metal due to its light weight 
and coupling method. The 40-ft sec- 
tions were coupled with a quick-dry- 
ing liquid solvent. The connections 
form a permanent water-tight weld. 

Eight diameters of pipe were used 
—starting with 8-in. at the reservoir 
and graduating down to 1-in. leading 
into the house and barn. Pipe and 
fittings represent only a small por- 
tion of the cost of the water distri- 
bution project. The complete system 
is estimated at about $280,000. 


Chicago Heights Sanitation 
Report 

The 33rd annual report of the San- 
itary District of Bloom Township 
Chicago Heights, IIl., presents a col- 
orful and pictorial report of the 
progress made by the district. 

A big step reported by the super- 
intendent is the annexation of 40.459 
acres to the district. This annexation 
lead to the formulation of a Future 
Planning Program which has been 
initiated by the district. 

The Bloom District also will be- 
gin operation and experimentation on 
an oxidation ditch within the next 
two years. In addition, an architect 
was contacted to design a modern 
warehouse and garage building. 


Potato Chip Waste Book 
Available 


The “Disposal of Potato Chip 
Waste by Anaerobic Digestion,” a 
bulletin published by the Washington 
State Institute of Technology, is 
available free of charge from the of- 
fice of Technical Extension Serv- 
ices, Division of Industrial Research, 
Washington State University, Pull- 
man, Washington. 





NOW YOU CAN SELECT AN 


ME RICAN 


METER 


TO MEET YOUR WATER CHEMISTRY 


Yes, now you can literally “build” an American Meter specially 
designed to meet your water conditions. You know the chemical 
contents of your water. You know what you need to counteract 
these contents to keep your water meters accurate and trouble-free. 


Only AMERICAN Offers a Choice of: 


Sealed or standard register box. @ 3 piece or 1 piece measuring 
disc. @ Qil-enclosed or chrome shell gear train. @ Reinforced 
or thrust-roller disc insert. @ Bronze or nickel alloy measuring 
chamber. @ Frost bottom of breakable bronze or galvanized 
cast iron. @ 3 housing styles —frost bottom, split case or solid 
case construction. 


Look over the alternate materials and design features. 

Remember, AMERICAN bronze water meters meet all of 

the AWWA requirements. If you are in doubt about which 

to choose, our engineers will be glad to assist you. Our 

interest is to provide a water meter that will give un- 

equalled accuracy, and long life. We’re doing it for 
others — why not let us do it for you! 


For Complete Details, write for Bulletin 58 


")} BUFFALO METER COMPANY, INC. 
"> Dept. WS, 2917 Main Street + Buffalo 14, N. Y. 
_ »)} 300 North Gilbert Avenue + Fullerton, Calif. 


Sales representatives throughout the nation 


Subsidiary of 
American Meter 


Company 
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“20 years’ service with 
lime treated water 
prove value of 

porous underdrains” 


—says Mr. John Lorah, 
Light & Water Dept., 
City of Sycamore, Ohio 


“As long ago as 1941 we decided that even 
a small filtration plant such as ours could 
profit from installation of ALOXITE® 
aluminum oxide underdrain plates. Our 
two 10’ x 6 filters each have a capacity of 


: . 150,000 gpd. We use well water with a 
ABOVE: Mr. John Lorah in the water treatment plant labora- hardness of approximately 650 ppm. Lime 
tory. BELOW: Close-up of one of the two 10’ x 6’ filter beds. : , 

treatment is employed for softening to 80 


to 90 ppm. The filter bed consists of 4” of 
torpedo sand and 3’ of filter sand. We 
backwash about every 50 hours. 

“The decision to use ALOXITE plates in 
our plant, designed by Jones, Henry & 
Williams of Toledo, has been fully justi- 
fied. With careful control of lime treat- 
ment, we've had no problem of carbonate 
incrustation or clogging of the plates and 
backwashing has been fast and uniform. 
Recent replacement of the ALOXITE plates 
after phenomenal service became neces- 
sary only because of heaving caused by 
rusting away of the original ordinary steel 
pier bolts. 

“Our new installation uses the recom- 
mended stainless steel bolts and ALOXITE 
plates with the new Christy contour gas- 
ket seals. No question about it—we’re sold 
on ALOXITE porous underdrains!” 





® 
CARBORUNDUM 
Dept. X-121, 
Refractories Division, Perth Amboy, N. J. 
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Washington Viewpoint 











Atomic Energy Commission is feeling more confident of its radioactive waste sea- 
disposal program, as new surveys are completed. Latest is a survey which indicates 
"no detectable radioactivity" attributable to disposal operations at two deep-sea 
sites (6,000 ft of water) in the Pacific, near the Farallon Islands and in the 
Santa Cruz Basin. A total of some 25,000 packages, containing 14,060 curies of 


radioactivity, have been dumped at the two sites since the Farallon area was first 
used in 1946. 


sete. *+ * © * 


Federal government will step up its competition for trained technical personnel— 
through requests to Congress for more “supergrade" ($18,000 and over) civil service 
posts; establishment of more "non profit" corporations to do research and devel- 
opment work, and other devices. Demand is very largely in scientific fields con- 
nected with space and military efforts, but is certain to raise the "going" price 
for most engineering employees. Sanitary engineers are a target, however, because of 
dangers of air and water pollution from nuclear warfare. 


*- * * * * * 


Public health service has.put its new $300,000 air-monitoring program into opera- 
tion, to check pollution levels in urban centers. Eight major central-city areas— 
Chicago, Cincinnati, Detroit, Los Angeles, New Orleans, Philadelphia, San Francisco 
and Washington—will provide automatic and continuous samplings of seven gaseous 
pollutants. The new program won't supplant the periodic sampling provided by 
PHS' National Air Sampling Network—but will obtain more sharply defined informa- 
tion from urban centers for research into health effects of air pollution. 

Cuts in government spending programs next year—in view of a frightening $7 bil- 
lion deficit due for the current fiscal year—aren't likely to disturb programs 
of interest to sanitary engineers and contractors. First announced cut in Health, 
Education & Welfare department, for instance, will save some $102 million—but 
it will be done by not filling 627 newly authorized jobs, and some cutbacks in edu- 
cational and other programs. There'll be no cut in the program of promoting con- 
struction of pollution-abatement plants, for example—Congress has already set up 
spending. 


*- * * * * * 


Federal Housing Administration (after experimental work at Michigan State Health 
Department laboratories at Lansing) thinks it has found a new way to detect de- 
tergents in water supplies, and has produced a portable field test kit for the pur- 
pose (designated as TS 4.45). The method is designed to detect alkyl benzene 
sulfonate molecules, present in detergents, and involves the use of tolodine blue 
dye, instead of methlyn blue dye in the tests. The kit will be made available to FHA 
field offices in areas where detergent pollution has been a water supply problem. 

The Maritime Administration is pushing its program to find a workable shipboard 
oil and water separation system—this time with a $53,000 contract to Pfaudler 
Permutit, Inc., of Rochester, N.Y., for research. First phase will be laboratory 
work looking into oil-water mixture characteristics and separation techniques; second 
phase will be construction and test operation of a system. Work is part of the 
U.S. participation in the recently-ratified world convention on pollution of the 
seas by oil, as well as an effort to improve waters of rivers and lakes that 
may be fouled by shipping operations. 


* ¢+ ¢+ * * * 


It's interesting that the first technical assistance project to be approved by the 
new Area Redevelopment Administration involves water supply—a $45,000 grant to the 
Corps of Engineers for a study of a proposed industrial reservoir at Rend Lake in 
southern Illinois (Franklin and Jefferson counties) where adequate water supplies 
are believed the key to industrial expansion. And a second major grant from ARA 
also went into the area of interest of W&SW readers: A $106,300 public facilities 
loan and grant for a new water and sewer system to serve a new industrial park 
at Mountain City, Tenn. 
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Design for Higher Filter 
Efficiency with 


Pennsalt’ Anhydrous 
Ferric Chloride 


increase filter capacity. Ferric chloride’s superior 
coagulating ability gives you drier, denser, easier- 
to-handle filter cake ...lower vacuum require- 


ments .. . higher output per square foot of filter 
area. 


Save time. Ferric chloride’s fast, thorough pre- 
cipitation of all types of sludge lets you filter im- 
mediately . . . eliminates long waits for sedimen- 
tation. 


Save money. Pennsalt® Anhydrous Ferric Chloride 
gives you more active ingredient per pound than 
any other form, at lowest transportation cost. It’s 
available in nonreturnable steel drums of 135 
and 350 Ib....no need for costly storage and 
unloading facilities. 


For more details on efficient sewage treating with 
Pennsalt Ferric Chloride, ask for your copy of 
Bulletin H-565. Or we’ll be glad to give your 
Consulting Engineer full information and tech- 
nical aid. Call or write today. 


For dependable water treatment use Pennsalt extra- 
purified Water Works Grade chlorine. 


See our Catalog in CMC 


industrial Chemicals Division 


SALES OFFICES: APPLETON © ATLANTA ® CHICAGO ® DETROIT 
LOS ANGELES © NEW YORK © PHILADELPHIA © PITTSBURGH 
PORTLAND © ST. LOUIS © SAN FRANCISCO ® TACOMA 


FOREIGN SALES: INDUSTRIAL QuimICA PENNSALT, MEXICO CITY 
PENNSALT INTERNATIONAL, PHILADELPHIA, PA 
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Pennsalt 
Chemicals 
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New D-O Belt Filter Uses 
Proven Design Elements 


A new belt fil- 
ter design, which 
finally solves the 
related problems 
of smooth appli- 
cation of the me- 
dium to the filter 
drum and uni- 
form and con- 
trolled belt track- 
ing, has been in- 
troduced in a full 

range of sizes and materials by Dorr-Oliver Incorpo- 
rated. 

Known as the D-O Webtrol Filter, the new unit 
applies dependable web tracking control and web spread- 
ing equipment to a new version of the basic Oliver 
vacuum drum filter design. A bowed roll spreads and 
smooths the fabric, holding the medium flat against the 
filter drum under uniform tension. 

The Webtrol Filter is particularly applicable to slur- 
ries which tend to blind the cloth, and to operations 
where a sufficiently high filtrate clarity cannot be ob- 
tained with the usual types of vacuum drum filters.— 
Dorr-Oliver Inc. 


Circle No. 1201 on Reader Service Card 


Positive Displacement Chlorinator 


This manufac- 
turer has devel- 
oped a positive 
displacement type 
automatic chlori- 
nator, the Ever- 
clor, Model PD. 
This chemical 
feedpump has a 
standard capacity 
of ten gallons of 
full strength hy- 

' pochlorite solu- 
tion in a 24-hour period with a maximum pumping pres- 
sure of one hundred pounds per square inch. An optional 
model is available to deliver as much as 30 gallons a day. 

A finger-tip control makes it simple to adjust the 
Everclor for uniform feeding from zero to one hundred 
percent.—Everpure, Inc. 


Circle No. 1202 on Reader Service Card 


For further information on products or services 


please use reader service card. 








Varidrive Speed-Lock 


A new, patent- 
ed self-locking 
speed control is 
being offered as 
standard equip- 
ment on integral 
h.p. U. S. Vari- 
drive Motors. 
The new control 
assures that any 
rpm setting will 
be maintained 
without “drift- 
ing” or “creep- 
ing” until the 
operator chooses 

to change speeds. 

Cam and rollers are so arranged as to lock the speed- 
changing mechanism until force is applied to the han- 
dle-—U. S. Electrical Motors Inc. 


Circle No. 1203 on Reader Service Card 


Rotameter Transmitter Has 
Powerful Servo System and 
Plug-in Components 


The new Wal- 
lace and Tiernan 
Pneumatic Varea- 
meter Transmit- 
ter has a power- 
ful servo system, 
plug-in compo- 
nents and other 
unique design 
features which 
give improved 
operation and 
added reliability. 
It is designed 
specifically for 
use with W & T 
Metaltube and 
Glass-tube Varea- 
meters. 

The float-posi- 
tion sensing device is positioned over the entire float 
travel by a powerful pneumatic servo system. This de- 
sign gives more positive indication of float position and 
improves accuracy, sensitivity and speed of response. 

The Varea-meter Transmitter can be used with any 
indicator, recorder, integrator or controller which will 
accept a standard 3 to 15 psi pneumatic signal—Wallace 
& Tiernan Inc. 

Circle No. 1204 on Reader Service Card 
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New Filtration Medium 


TEFLON felts are now being pro- 
duced for the specialized filtration 
needs of industry. American Felt 
Company is now manufacturing TEF- 
LON filter felts in widths up to 72 
in., in lengths up to 60 yds., and in 
thicknesses of 1/16 in., % in. and 4 
in. 

The TFE-fluorocarbon resins from 
which felt fibers are made consist of 
two elements, carbon and fluorine. As 
with other crystalline plastic fibers, 
the molecules are bound tightly to- 
gether in orderly fashion. This results 
in exceptional heat and chemical re- 
sistance—two of the most valuable 
characteristics of the new TEFLON 
fiber felts. 

This same close molecular struc- 
ture helps give TEFLON another 
unique charactristic—felts made from 
these fibers repel other materials. 
Because few materials stick to felts 
made of TEFLON fibers, these new 
felts are easily cleaned by reverse 
pressure or by washing.—American 
Felt Co. 


Circle No. 1207 on Reader Service Card 


New Type of 
Power Sprayer 


This manufacturer has just an- 
nounced a new portable and compact 
all-purpose heavy duty power sprayer 
—The Hayes Jet 500—based on an 
entirely new principle in the power 
sprayer field. Patents are pending. 


Intended to serve many kinds of 
purposes in highly diversified indus- 
trial and commercial fields, it is scien- 
tifically designed to give high effi- 
ciency, reduce labor costs and pro- 
vide a broad range of spray applica- 
tions, using any type of chemical, de- 
tergents, cleaning compounds or sani- 
tizing chemicals—liquid or soluble. 

It provides a new, fast and efficient 
method for high-pressure maintenance 
cleaning of manufacturing plants, ma- 


chine shops, heavy metal fabricating 
equipment, warehouses, loading docks, 
fleet trucks, earth moving and high- 
way building equipment, building ex- 
teriors, cement floors, driveways, etc. 
—Hayes Spray Gun Co. 
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New Line of Gas Powered 
Diaphragm Pumps 

A new line of gas engine powered. 
diaphragm pumps includes both single 
and double diaphragm types in an 
over-all range of fourteen model sizes. 


Also many models available with air- 
cooled diesel power. Capacities range 
from 1,000 to 17,000 gph. Suction 
and discharge openings range from 
2 in. single on the new Model 2D-8 
to 4 in. double on the 24D. Both 
swing and ball type valves are offered 
in the new line. The pump’s worm 
gear drive provides a one-step speed 
reduction, eliminating any need for 
an intermediate speed reduction on 
either the power source or the pump. 
Worm and worm gear operate in a 
constant bath of oil—Rice Pump & 
Machine Co. 
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Space-Saving, Silent 
Submersible Pump 


FloWay submersible pumps, a new 


line for underground installation 
where space is limited, silence re- 
quired, or booster service needed, is 
announced by this manufacturer. 
These submersibles can be installed 
in any depth well. Waterproof motor 
and multi-stage bowl unit are close 
coupled and sit at the end of the pipe 
column, submerged in fluid, thus 
eliminating pumping sounds and noise 
complaints from residential area in- 
stallations. They also can be used for 


15A 


booster service, cut into the flow line 
almost anywhere, underground and 
out of the way, in either a vertical or 
horizontal position. Thus they can be 
installed under streets, park areas, or 
floors where pump houses are imprac- 
tical, unsightly, or floor space lack- 
ing. 

Sizes range from 25 to 300 hp, at 
1750 & 3600 rpm, 100 to 4000 gpm, 
and 0 to 1000 psi for handling al- 
most all fluids—viscous or non- 
viscous, corrosive or non-corrosive. 
—Fiese & Firstenberger Mfg., Inc. 

Circle No. 1210 on Reader Service Card 


New Versatile Timer Control 


New electronic “Protectal’” Timer, 
developed by this manufacturer, pro- 
vides separate adjustable time-ON 
and time-OFF intervals for actuat- 
ing continuous process equipment 
and systems. 

Outstanding characteristics is its 
flexibility. Has just two simple ad- 
justments for predetermined time in- 
tervals: ON—from 1/16 to 5 sec- 
onds; OFF—from 1/16 to 30 sec- 
onds. A step switch consecutively 
energizes up to 24 external circuits 
for a wide range of precise pulsing 
operations, such as, on/off valve op- 
eration, dust collector timing, life 
testing of new equipment, and other 
applications where continuous, re- 
liable operation is required, and 
especially where separate ON and 
OFF time intervals are important. 


Design incorporates a single life- 
tested electronic tube, rated for mil- 
lions of operations. For 115 volt 60 
cycle operation. Open type chassis 
available for panel mounting.—Pro- 
tection Controls, Inc. 

Circle No. 1211 on Reader Service Card 
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New Corrosion-Resistant 
Materials for Fischer & 


Porter dp Transmitters 


Several new options in corrosion- 
resistant materials for construction of 
the process-wetted parts of Series 
10B1460 dp Transmitters have been 
announced by Fischer & Porter Com- 
pany. 

The new options include Hastelloy 
C, Monel, Tantalum, and Teflon. 
Various combinations of these mate- 
rials are available in all models of dp 
Transmitters. These instruments 
have ranges, in inches of water, of 
0-20 to 0-200, 0-30 to 0-300 and 
0-100 to 0-1000.—Fischer & Porter 


Co. 
Circle No. 1212 on Reader Service Card 


Plastic Coated Tapes 


The B. G. Reilly Co., of North 
Scituate, R. I., distributors of Chester- 
man measuring tapes, announces the 
availability of the new plastic coated 
metallic and non-metallic tapes manu- 
factured by James Chesterman & Co., 


Ltd., of Sheffield, England. 

The new tapes are made in lengths 
of 25, 50, 100, 150 and 200 feet and 
are available with graduations either 
in 10th or 12th. 

An important feature is a three- 
foot heavy plastic tongue at the end 
of the tapes to protect this vulnerable 
part of the tape from abrasion and 
wear. Chesterman tapes are water- 
proot, crease-resistant and _ easily 
cleaned because of the new plastic 
coating used for the full length of its 
tapes.—B. G. Reilly Co. 

Circle No. 1213 om Reader Service Card 


Compact, Low-Cost 
Temperature Potentiometers 


Three new, low-cost, portable po- 
tentiometers have been announced by 
this manufacturer. These instruments 
provide on-the-spot measurements of 
temperature for instrument mainte- 
nance departments, and in testing and 
research work. 

The 8694 Single-Range and the 
8695 Double-Range Temperature 


Potentiometers indicate temperatures 
directly in degrees F in any of 15 
temperature ranges. The 8696 Dou- 
ble-Range Millivolt Potentiometer is 
calibrated for emf measurements on 
two ranges, 0 to 22 and 20 to64... 
has a manual reference junction com- 
pensation dial and can be used as a 


source of calibrated voltage for check- 
ing other potentiometer-type instru- 
ments.—Leeds & Northrup Co. 
Circle No. 1214 on Reader Service Card 
CONTINUED ON PAGE 20A 








No other filtering medium 
compares with 





ANTHRAFILT 


Trade Mark Reg. U. S. Pat. Off. 


Anthrafilt stands alone as 
the one Filtering Medium that 
is best for all types of filters. 


Years of efficient and economical use in every type of 
filter plant has made ANTHRAFILT the standard of 
excellence in the filtering medium field. 


ANTHRAFILT 


offers important advantages over sand and quarts 


DOUBLES length of Filter runs @ REQUIRES only half as 
much wash water. @ KEEPS Filters in service over longer 
periods. @ INCREASES Filter output with better quality 
effluent. @ GIVES better support to synthetic resins. 
@ PROVIDES better removal of fibrous materials, bacteria. 
micro-organic matter, taste, odor, etc. @ IDEAL for in- 
dustrial acid and alkaline solutions. @ EFFECTIVE filtration 
from entire bed. @ LESS coating, caking or balling with 
mud, lime, iron, or manganese. 


IDEAL FOR USE IN EVERY TYPE OF FILTER 


Write for further information, 
test samples and quotations to: 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696 — 822 E. 8th St., Erie, Pa. 


Representing: 
ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bidg., Wilkes-Barre, Pa. 


SPEED SENSITIVE SWITCHES 


All GH series of cable driven governors and 
switches are available in this GH-E series. This 
housing meets the specifications for class 1 group 
D, Explosion Proof Equipment. For further infor- 
mation, write for Bulletin 504-A. 


SYNCHRO-START PRODUCTS, INC. 


S151 N. 














RIDGEWAY AVE. 





SKOKIE, ILLINOIS 





” 
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LAYING PIPE UNDER WATER was the tough assignment of Lloyd Kispert & Son, con- 
tractors of Green Bay, Wisconsin, at the town of Preble, Wisconsin 


Below the water table... water-tight joints 


Lloyd Kispert & Son recently laid 3611 feet of 12-inch K&M Asbestos- 
Cement Sewer Pipe within a few hundred feet of Green 

Bay. The water table was so high that the pipe was laid 

under water. Nevertheless, all joints had to be infiltration- 

tight. On the next page, Mr. Kispert, in his own words, 

tells how he solved this problem. 





You can dig flatter grades for K&M Asbestos-Cement Sewer Pipe Water, snow, mud, and rain can’t hold up the installation of 
because its bore remains smooth and clean. K&M Asbestos-Cement Sewer Pipe. 


“KM ASBESTOS-CEMENT GRAVITY 
SEWER PIPE GAVE US PERMANENTLY 


TIGHT JOINTS IN WET GOING!” 


“This was an extremely rough You could lay K&M Asbestos- 
job. But, with K&M Pipe, we Cement Sewer Pipe at the bot- 
got tight joints in wet going. tom of a 58’ deep lake, and it 
The K&M _ FLUID-TITE® would be infiltration-tight. 
Coupling connected easily, 

even under water. The men just The smooth bore of this 
had to lubricate the tapered modern pipe remains clean, 
end of the pipe and slide it sn permanently. The friction coef- 
into the coupling. We didn’t need any ficient is low. You can plan fewer lift 
heavyweight coupling pullers. Our men stations and flatter grades. 


had an easy time han- 

dling the pipe because cs For more information on 
of its light weight. We sh this top-quality gravity 
are very satisfied with Cas . cy sewer pipe, write to: 
K&M Pipe and will use it tt Keasbey & Mattison 
again.” a ison Comfany, Ambler, Pa. 


at Amibiler 
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IN LARGE SYSTEMS or SMALL SYSTEMS... 
You can use bubble tight Henry Pratt Valves 


Chicago and Western Springs are only 14 miles apart— Few valve manufacturers can offer this range of valve sizes 
Chicago has the world’s largest filtration plant— Western —none can offer a wider or deeper experience in valve design 
Springs has a typical small city station—Henry Pratt Company and application. When you are specifying valves—call in a 
supplied butterfly valves for both—different types of butter- Henry Pratt engineer; his experience and the company's range 
fly valves to be sure, but each ideally suited to its job of products will help you make a wise, economical choice. 
requirements. 


Anvil Seat Butterfly Valves, 24” and up Ball Valve Monofiange and 2F II Valves, 3” thru 20” 


For 25-8 thru 50-16 in narrow face-to-face and The first proven rubber seat- For pressures to 150 pounds, ideal for small plants or 
50-8 thru 125-16 in wide face-to-face. ed ball valve is ideal for pump secondary distribution. Monoflange is a “wafer” type 

Thoroughly proven in filter plant, pump discharge and check service or high pressure with rubber seat acting as the gasket. 2F II is flanged 

distribution service under maximum pressures and distribution lines. Features model. Complete range of operators. Structurally 

velocities. Seat is adjustable and replaceable for con- new Pratt Rolo-Link cylinder A.W.W.A. 125-16. Catalog B-11B 

tinuous bubble tight service. Catalog B-3B operator. Catalog BA-18 











i - HENRY PRATT COMPANY 
} ) R A | | 319 W. Van Buren Street, Chicago 7, IMinois 


Representatives in Principal Cities 
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Balance-Beam Control 
for Variable Speed Drives 


New control, called Serv-trol, 
automatically regulates pumping 
speed when used with magnetic 
drives, variable speed motors, water 
rheostats and servo mechanisms. It 
can be used to program multiple 
constant and variable speed drives 
to match any required pumping 
capacity. 

Serv-trol utilizes the balance-beam 
principle and operates without the 
need of instrument air. Any change 
in liquid level or system pressure 
upsets the balance, and in the cor- 
rection of this unbalanced condition 
it repositions 2 pilot potentiometer. 
The potentiometer, through a servo 
mechanism and pump controller, ad- 
justs the pumping capacity to match 
the new system requirements.— 
Healy-Ruff Co. 


Circle No. 1215 on Reader Service Card 


Submersible Pumps 

Greater versatility in sump pump 
applications is now possible with 
Kenco Pump’s new model 139-VTO 
heavy-duty, high-capacity, non-clog 
submersible pump equipped with 
variable turn-on control for controlled 
pumping up to 18-ft turn-on. 

This combination of the variable 
turn-on control that eliminates fre- 
quent pump cycling and permits re- 


moval of measured amounts of fluid 
with Kenco’s new Model 139 sump 
pump delivers the greatest pumping 
power of any sump pump with 4- 
hp. motor—8600 gallons per hour at 


a 5-ft head and 6900 gph at 10-ft 

head—Kenco Pump Div., The 

American Crucible Products Co. 
Circle No. 1216 on Reader Service Card 


Low-Cost Drying Oven 

A new low-cost, compact drying 
oven has been designed by this manu- 
facturer. Of metal outer construction, 
the new multi-purpose oven can be 
used in a wide variety of industrial, 
research and educational drying, cur- 
ing and testing operations. Operat- 


ing range is from room temperature 
to 200°C. 

The oven’s compact design and out- 
side measurements make it useful in 
laboratories for small unit operations. 
The inside chamber dimensions are 
10 in. high, 12 in. wide and 10.1 
deep. A perforated shelf separates the 
chamber from the heating element 
and a second shelf can be used in two 
positions.—Central Scientific Co. 

Circle No. 1217 on Reader Service Card 


New Trencher Attachment 


\ new “T” footing cutter has been 
developed by The Charles Machine 
Works, Inc., of Perry, Oklahoma, as 
an attachment to the DITCH 
WITCH trencher line. The ““T” foot- 
er illustrated can be mounted on any 
DITCH WITCH trencher in the 
M3 and M4 series, either rubber tired 
or crawler mounted units. 

With this attachment, the user can 
dig a foundation footing with 8” 
stem and 16” “T” footing as pictured, 
which is suited to most light construc- 
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tion. For heavier jobs, a 12 in. stem, 
25 in. “T” footing cutter which 


mounts on the DITCH WITCH 
K2, 4-wheel drive trencher, is avail- 
able. Use of the “T” footing cutter 
will greatly reduce building costs by 
eliminating forming and saving con- 
crete-—Witch Marketing Co. 
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Pipe Thawer 


Tremendous losses have been 
caused by inept methods of thawing | 
frozen water pipes. A bonfire of 
newspapers under a sink. A sala- 
mander igniting its surroundings. A 
prime culprit is the man with the 
blow torch. A handful of lighted ma- 
terial run along a basement pipe line. 
All of these and anything else that 
omits a hundred percent safety factor, 
inevitably spell out fire, disaster and 
loss of life. 


Today we employ electronics. See 
how simple it is. The illustration 
shows a Therm-O-Tron Pipe Thawer, 
Clamp it on the pipe. Plug it in like 
you do a radio. That is all. With 
perfect and absolute safety, without 
a single hazard, with not a single 
chance of damage, and usually in but 
a few minutes time, the freeze melts ; 
even though it is underground and 
as far as eighty feet distant——Trindl 
Products, Ltd. 

Circle No. 1219 on Reader Service Card 
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New B-I-F lon cost filtration system 


meets peak loa 


You no longer need high cost expansion to meet peak load 
demands. At a fraction of the cost formerly required, B-1-F 
can provide a completely integrated filtration and treatment 
system. The low installation, operational and maintenance 
costs save thousands of taxpayers’ dollars. 

This B-I-F system is built around low cost, performance 
proven Vacuum Diatomite Filters. The filters’ open tank 
design permits simple visual operation . . . and easier inspec- 
tion and accessibility. Fiberglass construction eliminates 
annual painting and repair of protective linings. Chemical 
pre-treatment is simplified. Wash water requirements are 
minimized. 


From its line of compatible components . . . filters, chem- 





d demands! 


ical feeders, instrumentation, butterfly valves, etc. ... B-I-F 
will provide a coordinated system to meet your specific peak 
load requirement. A B-I-F system requires minimum start-up 
time assures maximum reliability, flexibility for further 
expansion, and dependable, single responsibility. 

Write for the facts! B-I-F Industries, 376 Harris Ave., 


Providence |, Rhode Island. 


industries 


A DIVISION OF THE NEW YORK AIR BRAKE COMPANY 


METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 


© 


Two new ways to meet variable pumping demands with varying 
speed: The unit at the left is an A-C 8x6 PWG pump, driven by 
a 20-hp VARI-TEX speed changer. It transports dye wastes to 
a sewage disposal plant. . . mixes them with raw sewage to a 
precise ratio. Because the VARI-TEX unit provides a near- 
infinite number of drive speeds, it eliminates the need for addi- 
tional pumps of various capacities. The ACCUPRESSURE sys- 
tem at the right utilizes a fluid drive for variable speed. A 


eas and news: | 


single unit can be used to supplement constant-speed pumps 
— allowing a variable capacity auxiliary to be inserted at criti- 
cal steps of any operation. The ACCUPRESSURE system can 
regulate a clear-well level, or operate directly from a capacity 
measurement signal to maintain line pressure as required by 
the system. The ACCUPRESSURE system permits accurate 
matching of inflow to outflow, so that the wet-well size of any 
station may be reduced. 


Which of these productive ideas could be working for you? 


Pumps that adjust to meet changing volume requirements. A system that converts waste sludge into 


high-quality lime. A control center that cuts costs. These examples demonstrate the extra value that is 


standard with A-C...the greater efficiency and added productivity which are yours when you buy A-C 


products, systems and services. Call your Allis-Chalmers representative for details on A-C “worth-more” 
features. Or write Allis-Chalmers, Industries Group, 904 South 70th Street, Milwaukee 1, Wisconsin. 


A-1543 


Vari-Tex, Accupressure and Track-Guide are Allis-Chalmers trademarks 
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Valves “stand at attention,” but will need little: Only A-C 
rubber-seated butterfly valves provide complete body protec- 
tion. Their exclusive through-type rubber seat covers the entire 
inner body and extends over the flange faces. It provides an 
even flow pattern . . . eliminates oxidation and tuberculation. 
And the angle-seated vane assures positive, bubble-tight 
closure. The four 90-inch valves shown are to be used for 
pump check in a midwestern city. 


New lime recovery plant turns sludge into savings: A mid- 
western city recently installed this A-C 150-tpd lime recovery 
system. Previously, purchased lime had to be discarded after 
it was used for water-softening. Now this 914 x 265-ft rotary 
kiln — equipped with a unique arrangement of tube coolers — 
recovers more lime than the city consumes. The surplus pro- 
duces extra revenue. 


New control centers designed to cut costs: Allis-Chalmers re- 
designed low-voltage control centers feature TRACK-GUIDE 
drawout mechanism which permits individual control units to 
be drawn out, tilted up, or completely removed without tools. 
Exclusive plug-in terminal blocks save wiring time, prevent 
errors. Other features increase reliability and safety. 


ALLIS-CHALMERS PRODUCTS: Look to Allis-Chalmers 
for compressors; controls; coolers; crushers; earth- 
moving equipment; engines; generators; industrial 
systems; kilns; lift trucks; motors; pumps; rectifiers; 
screens; electrical generation and distribution equip- 
ment; tractors; transformers; unit substations; valves; 
water conditioning equipment. 











ALLIS-CHALMERS 


Rugged, every 
inch of the way 


Cast iron pipe was made for tough jobs such as sewage 
disposal. It resists attack by sewage and sewage gases 
that require expensive linings in other types of pipe; 
it keeps sewage flowing smoothly. 

Cast iron pipe performs a tough job. It stands up 
to external and internal loads, shocks and pressures. 
Bottle-tight joints eliminate seepage and infiltration at 
the most vulnerable points of your system. 

Cast iron pipe is rugged every inch of the way... 
and will remain so for over a century. ’ 


woth 


CAST IRON PIPE 


THE MARK OF PIPE THAT LASTS OVER 100 YEARS 


*~ 


~ 5 
. 


CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director, 3440 Prudential Plaza, Chicago 1, Illinois 
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NEW DOWPAC 
MEDIA TREAT 
SEWAGE AND 
WASTE FAST IN 
LITTLE SPACE 


... DIS. offers low-cost 
pilot plant to prove system for 


your waste conditions! 
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Dowpac provides tremendous surface area in a small volume of 
space, it weighs little, and tower maintenance costs are negligible. 


Contoured plastic sheets of 
Dowpac® packing media interlock 
(above) to form a continuous, light- 
weight grid for low-cost treatment 
of water-borne wastes. Because of 
light weight and high operating 
efficiency, a waste treatment system 
using Dowpac requires much less 
land area for construction than 
other waste systems, while operat- 
ing at higher waste concentrations. 


Cost advantages — Economical first 
cost .. . low maintenance and oper- 
ating costs . . . conserves expensive 
land. Operating advantages—large 
area for bacterial growth .. . effi- 
cient aeration . . . freedom from 
plugging. Tetal advantages—a 
D.1.S. waste treatment system using 
Dowpac costs you less to install and 
operate and treats more waste faster, 
at higher concentrations, than other 
kinds of systems. 


Pilot plants employing Dowpac can 


DOW INDUSTRIAL SERVICE 


be rented or purchased, and D.I.S. 
engineers will help customers develop 
the most effective use of Dowpac 
for their particular waste condi- 
tions. Dow Industrial Service works 
with industries of every kind, any- 
where in the U.S. Further, D.I.S. 
offers consulting laboratory service 
for water and waste treatment, 
backed by technical resources of THE 
DOW CHEMICAL COMPANY. For further 
information, write 

or call DOW INDUS- 

TRIAL SERVICE, 

20575 Center 

Ridge Road, 

Cleveland 16, O., 

Dept. WSW12. 

FREE BOOKLET on low-cost, 

- efficiency waste treatment 

using Dowpac. Send for a copy 
today 


| ind Dowpac is a trademark 
for packing media— 


not pilot plants 


® Division of The Dow Chemical Company 
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IOWA Valves and Hydrants 


by the carload to meet San Jose 
Water Works’ growing requirements 


Glimpse of new subdivision of San Jose, > 


California. City has grown from 95,280 to 
202,571 in past ten years. 


Unloading scene as IOWA hydrants are 
delivered by the carioad to San Jose 
Water Works. 


Two IOWA gate vaives and a new hydrant 
being installed. Hundreds of these lowa 
products are important components of 
San Jose’s modern system. 


Carloads of 1owa gate valves and hydrants were 
purchased by the San Jose Water Works (an 
investor-owned, private company established in 
1866) for installation in their rapidly expanding 
system which serves seven cities and unincor- 
porated areas in Santa Clara County, California. 

Over 17,000 new water service connections 
were made in the last two years along 1200 miles 
of water mains to help care for a metropolitan 
population (Approx. 306,000) which has doubled 
since 1950. 


SOR ype 


Iowa products were selected to be a part of 


the San Je 5c Water Wia~t--" “owth because of 
their proved dependability with minimum main- 
tenance and assurance of long-life performance. 

Every year more and more IOWA valves and 
hydrants are installed to serve the needs of 
growing communities like San Jose. Experience 
shows that 1owa products have that extra qual- 
ity of materials, that extra-precise fitting and 
assembly that makes for longer life and easier 
maintenance. 


Let us send you details on the complete [OWA line 


IOWA VALVE COMPANY 


(Ol) -¢-llelel-t- Mm leh a- 


Subsidiary of James B. Clow & Sons, Inc. Subsidiary 
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Foxboro Control Cabinet at Loring Air Force 
Base Water Treatment Plant. Cabinet contains: 
1) top left —indicator for filtered water to 


clearwell 2) lower left — indicating controller 
for filter level 3) lower right — recorders for 
flow rates to filters. 


It's Foxboro automatic control for new 
Loring Air Force Base water treatment plant 


Five Air Force operators, the Little Mad- 
awaska River, and Foxboro Automatic 
Control . . . that’s the water-supply team 
at the 10,000-man Loring Air Force Base 
at Limestone, Maine. 

Completed in 1959, the new facility 
features the most advanced automatic 
control. Reservoir, clearwell, filters — 
all have flows and levels maintained 
automatically. There are no valves to 
crank, no visual checking to do. In fact, 
filter backwashing is the only manual 
push-button operation there is. 


The five operators are all enlisted Air 
Force personnel. Since none had previ- 
ous experience in any phase of water 
treatment, they’ were all thoroughly 
trained by Foxboro before the plant’s 
start-up. 

If you want to save time — save 
money in the operation of your plant, 
investigate Foxboro automatic control. 
Bulletin 1-15A has full details — write 
for it. The Foxboro Company, 8912 
Neponset Ave., Foxboro, Mass. 


*Reg. U.S. Pat. Off. 


OXBOR 


REG. Vv. Ss. PAT. OFF 
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Water Treatment Plant at Loring Air 
Force Base has a capacity of 4 million 
gallons per day. Foxboro Teletax* Tele- 
metering is used to link it with base facili- 
ties, some 5 miles away. 








ON GUARD IN INDEPENDENCE SQUARE 


About 75 feet away from Independence Hall, in the park to the south, stand R. D. Wood Hydrants like sentinels on 
duty. While their proximity to the Nation’s most revered historic monument does not necessarily imply endorsement, 
wé nevertheless like to think of them there, on guard night and day against the fire that could destroy what Gen. 
Howe saw fit to spare, and Clinton too, in the British occupation. But R. D. Wood Hydrants need no endorsement. For 
over a century they have shown themselves to be in constant readiness for any emergency. Of simple, ingenious 
design and rugged construction, R. D. Wood Hydrants are protected against ice and sediment—function smoothly 
when the engines arrive. There could be no better protection for any community than R. D. Wood Hydrants—and 
there could be no better protection for the birthplace of the U.S.A. 


Conform to A.W.W.A. specifications 


R.D.WOOD COMPANY |: ov i: 


NEW JERSEY 
Established in 1803 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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Repeating clusters of accurate Teflon orifices cause— 


—sudden change in energy immediately above 
SPARJERS to produce small bubbles. 


—exceptional air lift with greater tank “roll” 


Now—-with Teflon inserts — SPARJERS 
offer more assurance that even infrequent 
plugging will not occur. Oxygenation effi- 
ciency remains constant, operation is sim- 
plified, maintenance is avoided and power 
costs are reduced. Where ordinary air dif- 
fusers are plagued with progressive plug- 
ging; actual plant experience, in hundreds 
of installations, has proven that SPARJERS 
most nearly approach clog-proof operation. 
Particles cannot cling to the exceedingly 
slick Teflon surface. Also, the electroplat- 


Walker Process also offers PLATE- 
TUBE diffusers for unusually low 
air release applications. JACK- 
KNIFE pivotal headers provide a 
convenient and economical method 
of installing SPARJERS or PLATE- 
TUBES without extensive on-the- 
job pipe work, 


and surface turbulence. 


ing phenomena, encountered when certain 
colloidal clays are present in the sewage, 
is avoided. SPARJERS, properly applied, 
give oxygen transfer efficiencies equal to 
diffuser tubes. No elaborate air filters re- 
quired; utilizes inexpensive oil-wetted wire 
baffle-type unit. Operates trouble-free in 
all solids-in-liquids combinations—even in 
digesters charged with thickened sludges. 
More and more installations are replacing 
their tube diffusers with SPARJERS; and 
none have ever had to increase their air 
supply. Send for installation list. 








Mui Walker Process Equipment Inc. 


FACTORY . 
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ENGINEERING OFFICES . LABORATORIES . AURORA, ILLINOIS 








in 

this 
Mansfield, 
@) ite 

$4 Million 
sewage 


plant... 


A SLUDGE GAS CUE YUAN 


POWERS EACH 5250 cfm BLOWER 


Four 
CLIMAX 
V-125 
Engines 


Mansfield, Ohio, puts money back in the tax- 
payer’s pocket with Climax Power economy. 
In its recently completed sewage treatment 
plant, digester gas fuels the four Climax Engines 
driving the blowers. Used for aeration, grease 
and grit removal, are four 18 x 21 RCDH Roots- 
Connersville blowers. Capacity of each blower 
is 5250 cfm. And each has a V-125, 12-cyl., 

%x7-in., 3711 cu. in. displ. Climax Engine 


CLIMAX ENGINE MANUFACTURING CO. + DIVISION OF WAUKESHA MOTOR COMPANY 


FACTORY—CLINTON, IOWA 


operating on sludge gas at 650 rpm and deliv- 
ering 225 hp. @ Engineering Controls, Inc., 
St. Louis, Mo., supplied the vapor phase cooling 
system. Floyd D. Browne & Associates, Marion, 
Ohio, are the Consulting Engineers. @® Send 
for bulletins on Climax sewage plant engines: 
12, 8, 6 cyl.; sludge gas, or natural gas, butane, 
gasoline, or any combination fuel; 100 hp to 


over 600 hp. CL-120 
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So eee 
Forget 


About 


LEAKAGE | | 


and 


Forget 


About 


I 
LUBRICATION! 


DeZurik Eccentric-Action Valves 
are available in sizes to 30", 
manual or automatic operation. 
Consult your DeZurik Repre- 
sentative or write for catalog 


and recommendations. 
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NOT JUST DRIP-TIGHT, BUT GAS-TIGHT . . . that's the leak-free 
shut-off you're sure of with DeZurik ECCENTRIC-ACTION Valves. 
And you get it WITHOUT LUBRICATION, without periodic attention, 
without fail, no matter what's in the line or the flow! 

DeZurik's ECCENTRIC ACTION has proved itself the ideal valving 
answer in virtually every phase of sewage-and-waste handling and 
treatment. The non-rubbing, free-moving plug operates with complete 
ease in a fast quarter-turn, with fine throttling thru its range, with no 
binding, no clogging, and no lubrication ever! Hundreds of sewage 
plants keep adding every day to the record of DeZurik Valves as the 
NO-TROUBLE, COST-CUTTING, TIME-SAVING VALVES on sewage 


services. 


DeZURIK 


Corporation 


Sartell, Minnesota 
DeZURIK OF CANADA, LTD. Galt, Ontario 








VORE POWER 


to the CITY OF RAYNE, LOUISIANA 


fom ENTERPRISE 


; 
ee Pe pe 


Enterprise heavy-duty Engines are designed for the most 
exacting requirements—in electric power generation, sewage 
power plant and pumping systems—size from 73 to 7703 hp 
—using diesel, dual-fuel, tri-fuel or spark-ignited gas. 


Power Division of General Metals Corporation 


These two new 1750 KW 
Enterprise Engine Generator 
Sets assure the citizens of 
Rayne, Louisiana, of an 
adequate and dependab/e 
source of electric power. 


ENTERPRISE Enoines : 


550 85TH AVE., OAKLAND 21, CALIF. + 37-02 48TH AVE., LONG ISLAND CITY 1, N. Y. —— National and worldwide sales and service 
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cold 
start 
to full 


power 







..-15 seconds with Fairbanks-Morse Diesels 


The F-M 38D814 Opposed-Piston Diesel Generating 
Unit—with only 15 seconds from cold start to full 
power—gives fast, sure power for peaking or for standby 
use, together with impressive operating economies. 

This unit requires no spinning reserve . . . uses no 
power until it starts, then produces up to 2500 kw per 
unit. Can be linked in multiple units. 

Dependable? Service records of F-M Diesels prove 
dependability beyond a doubt (F-M pioneered the 
manufacture of diesels in America . . . has kept in the 
forefront ever since. ) 

Economical? The 38D8'4% has 40% fewer moving 
parts than comparable engines of equal horsepower. 
This means reduced maintenance costs . . . fuel and 
lube oil savings. 


Opposed-piston design minimizes vibration, pro- 
duces fine balance . . . smooth power and instant re- 
sponse that result in 15 second full-power operation. 
Available with 4, 5, 6, 8, 10 or 12 cylinders, ranging 
from 450 to 2500 kw per unit, with automatic or 
manual controls. For full details or custom specifi- 
cations, write today to: S. K. Howard; Director of 
Marketing; Fairbanks, Morse & Co.; Beloit Divi- 
sion; Beloit, Wisconsin. 


FAIRBANKS MORSE 


cn pa LT TS 
A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 


























Shown here is the original Jeffrey sewage 

C H ATTA N 0 0 G A C H 0 0 S E treatment equipment installed at Chattanooga. 
Recently, the city expanded its treatment capacity, ordered almost identical 

JEFFR EY Jeffrey equipment. Havens & Emerson of Cleveland, Ohio and New York City 


were the engineers. Shown above are the primary 

SEWAGE TREATMEN settling tanks featuring the Jeffrey tank drive units 
designed especially for sewage treatment plant service. 

EQUIPMENT AGAIN Shown below are the power-driven scum skimmers with 


long-wearing Jeffrey sprocket, chain and flight assemblies. Jeffrey’s Sanitary Engineering Division 


offers complete technical assistance in designing and equipping water, sewage and industrial waste 
treatment installations. For further information, write today for Catalog 952, The Jeffrey Manufacturing 


Company, 996 North Fourth Street, Columbus 16, Ohio. 
(ONTAAT TS 


/f it’s conveyed, processed or mined, it’s a job for Jeffrey. 











“It puts together 
mighty easy Lucy... 
shecks... you ain't put together 
too bad yourself” 





rele tp ap bueyel 


PIP FOR WATER. SEWERAGE AND 
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a honey 
to handle 


Tyton Joint® pipe, naturally .. . 


This rugged dependable pipe goes together so easily even 
green crews become experts quickly. Consider: 


Only one accessory needed—a rubber gasket. 
No nuts, bolts, bell holes, caulking equipment. And Tyton 
can be laid in rain or wet trench when necessary. 


High installation costs crowding your budget? 

Get the time-and-money-saving facts on Tyton Joint* 
pipe today. Call or write: 

*U. S. Patent No. 2,953,398 * 


U. S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines 
and Blast Furnaces to Finished Pipe. 


Makers of USIFLEX® Boltless Flexible Joint Pipe. 


® 
INDUSTRIAL SERVICE (QqRREICEID 





TYTON 


ONLY FOUR SIMPLE ACTIONS 





Insert gasket with groove over bead in gasket scat... 
a simple hand operation. 





Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready. 




















Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 


SS 


SSS 

















SSS 


Push entering pipe until the first painted stripe dis- 
appears and the second stripe is approximately flush 
with bell face. The joint is sealed... bottle-tight, 
permanently! The job’s done .. . . fast, efficiently, 
economically. Could anything be simpler? 
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When you open the 


water meter bids... 


ADD UP THE 
TRUE TOTAL 


4 


OTHER COSTS: 


Revenue losses 





Repairs 
Obsolescence 


(if any) 





New Trident 
Model 60 
Sealed Meter 


THEN make the best buy... 


A water meter should be a lifetime 
purchase. Its price tag gives only 
part of its cost. Look instead for true 
annual costs: 

First, think of revenue loss. A 
meter returns 12 to 20 times its price 
before its first check-up. A slight slip 
in accuracy loses more money than 
you “save” in a low bid. 

Secondly, meters must be tested 
regularly. One that checks OK with- 
out repairs obviously is worth more. 
In the long run, the meter that is 


easiest to repair is also worth more. 

Finally, with most meters you 
must add obsolescence. But not with 
Trident. A Trident constantly mod- 
ernizes itself. All design improve- 
ments are made to fit older Tridents 
too; you get them automatically as 
you insert replacement parts. 

Trident meters are designed not 
for low bid but for low true annual 
cost. That’s why Trident is always 
your “best buy.” 

Ask your Neptune representative. 


LIQUID METER DIVISION + 47-25 34th Street, Long Island City 1, N. Y. 


OFFICES IN PRINCIPAL CITIES «+ In Canada: Neptune Meters Ltd., 1430 Lakeshore Rd., Toronto 14, Ont. 
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Methods used in Maine and New Hampshire to study... © /AT 
Natural Radioactivity In ~ 
Ground Water - Part 2 


@ THE PURPOSE of this study was 
to develop a simple, reliable and re- 
producible method for the analysis 
of certain naturally occurring radio- 
isotopes in water. The procedures 
were to be applied to the analysis 
of ground water supplies during a 
field sampling program. Require- 
ments differed from those of many 
analytical methods in that equipment 
had to be compact and portable. To 
achieve significant results during a 
comprehensive field survey, it was 
desirable that analytical procedures 
be as rapid as possible without loss 
of accuracy. 


Methods for the Determination 
of Radon*™”’, Radium*™ and 
Lead””® 


Preliminary to the field survey, 
four analytical approaches were in- 
vestigated in the solution of the prob- 
lem. The first involved the precipi- 
tation of radon**? daughters as sul- 
fides, with subsequent separation on 
a millipore filter for analysis by 
alpha counting. This procedure was 
not satisfactory because of clogging 
of the millipore paper during filtra- 
tion. The clogging resulted from the 
presence of an unknown, pinkish- 


he > @ at TOTAL VOLUME 








SAME AS UPPER STOPCOCK 


BUBBLER FOR RADON 
COLLECTION FROM WATER SAMPLES 


145 STO. TAPER JOUT WITH 
STOPPER FOR ADMISSION OF 
REAGENTS (Corming Sth. Mo. 6580) 


by DR. WERNER N. GRUNE 
Professor of Sanitary Engineering 
School of Civil Engineering 
Georgia Institute of Technology 


brown colloidal substance which could 
not be removed by filtration before 
precipitation. As part of this study, 
a sample was filtered through twice 
without the addition of any reagent. 
Comparison with the known alpha 
activity of the sample revealed low 
radon daughter recovery on the first 
filter and was substantiated by the 
relatively large alpha activity retained 
on the second filter. 

The second analytical procedure 
tried was to determine radon®*? and 
lead?”°, The solvent extraction method 
was employed for the separation of 
lead and bismuth from water. The 
extracting agent was diphenylthio- 
carbazone, commonly used in the 
colorimetric analysis of heavy metals, 
dissolved in chloroform. After sepa- 
ration of the radon daughters, the 
lead and bismuth dithizonates were 
deposited on a planchet by evapora- 





ati 4  HOPFMAN CLAMP 
' 


11 fe 16 IM INSIDE OLAMETER EXTRA.HEAVY 
WALL RUBBER TUBING 











NO. 4 ONE-HOLE RUBBER STOPPER 











125 at ERLENMEYER FLASK 


SCINTILLATION FLASK 


Fig. 3. SKETCH OF Bubbler and Scintillation Flask. 


Atlanta, Georgia 


tion of the chloroform. The radon 
concentration was determined by an 
alpha count and by use of the theo- 
retical daughter decay relationships, 
lead?#© was determined by allowing 
the short-lived daughters to decay 
before recounting for beta activity. 
Results were inconclusive because of 
nonuniform deposition of solids on 
the planchets. 

A third analytical procedure in- 
volved the de-emanation of radon?*? 
from solution, collection of the gases 
in an Erlenmeyer flask coated with 
a powdered, silver-activated zinc sul- 
fide screen*, and followed by alpha 
scintillation counting. Water samples 
were collected in specially designed 
glass bubblers. De-emanation was 
achieved by means of an evacuated 
Erlenmeyer flask connected to a bub- 
bler. A sketch of the bubbler and 
the scintillation flask is shown in 
Figure 3. Vacuum produced an up- 
ward flow of air through the bubbler 
and resulted in radon removal from 
the water and collection in the flask. 
The analysis was completed by alpha 
scintillation counting of the flask, us- 
ing the specially designed detection 
unit and a scaler. 

The fourth approach was to an- 
alyze the ground water samples by 
means of gamma emitters, such as 
Pb??, Pb?!*, Bi*"*, Rn?!9 and Ra?29_ 
A well water sample from the C. D. 
Brown residence at Raymond, Maine, 
known to contain a radon? (plus 
daughters) activity of approximately 


*The thickness of the zine sulfide layer was 
found, by weighing 19 samples, to be 6.71 
mg/cm* and to have a 95 percent confidence 
interval of +0.85 mg/cm?. 
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40,000 pyc/l, was chosen for the 
gamma-ray spectrum analysis. A one 
liter sample was concentrated to 
about 2 ml, or by a factor of about 
500. For analysis, a B. J. Elec- 
tronics, Model DZ-46, gamma ray 
spectrometer was employed, but al- 
though all available window widths, 
time constants and counting times 
were employed, no significant spec- 
trum could be obtained due to the 
background and low counting rate. 


Analysis after Modification 


Radium?** was also analyzed using 
a simple modification of the de- 
emanation procedure. After de-eman- 
ation for radon analysis, the water 
sample was purged of any remain- 
ing radon. The bubbler was then 
sealed and a second radon analysis 
was performed on the sample 8 to 
12 days later, allowing the build-up 
of radon from the radium in the 
sample. The radium content was cal- 
culated using the known state of 
partial equilibrium between the two 
radioelements. 


Results 


The results of the investigation of 
the sulfide precipitation and de-em- 
anation procedures are listed below: 


1. The precipitation, as sul- 
fides, of the lead, bismuth, and 
polonium, daughters of radon*”?, 
with subsequent collection on a 
millipore filter, produced poor 
results on certain well waters 
from Raymond because of clog- 
ging of the filter paper pro- 
duced by an unknown precipi- 
tate. 


2. The efficiency of radon re- 
moval from bubblers, by de- 
emanation averaged 99.3 percent 
when Corning Glass Works’ com- 
ponents were used in bubbler 
construction. The removal effici- 
ency of a second group of bub- 
blers assembled from components 
produced by Consolidated Glass 
Works averaged 89.6 percent. 
Removal efficiencies were deter- 
mined with standard radium so- 
lutions in the Corning bubblers, 
while the other bubblers were 
used exclusively for routine de- 
terminations of water samples. 


3. The alpha counting effici- 
ency of the scintillation detector 
varied with time due to the pho- 
tomultiplier tube decay, necessi- 
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tating frequent measurements and 
the use of corrections obtained from 
a graph of counting efficiency versus 
time. 


4. The de-emanation method 
of radon analysis was reproduc- 
ible on samples to within + 9.19 
percent, at 95 percent confidence, 
when the time interval between 
sampling was short. 


All of the above analytical methods 
are described in more detail in the 
complete report?. The de-emanation 
procedure appeared to hold the most 
promise as an analytical tool. It is 
discussed below along with some re- 
cent modifications and improvements. 


Evaluation of De-emanation 
Apparatus 


A detailed description of the bub- 
blers used in Maine and New Hamp- 
shire has been described in more de- 
tail?. When fabricated from Corn- 
ing Glass Works’ components, these 
bubblers produced very good results 
and allowed almost complete radon 
de-emanation from a 30 ml sample 
of water. Although the 30 ml sample 
size was adequate for most analyses, 
it was found that a larger volume 
would be desirable for low activity 
samples and radium analyses. 

To evaluate the effect of increas- 
ing the sample size, two bubblers*, 
holding 45 and 60 mls, respectively, 
were fabricated. In addition to the 
increase in size, the sample spout 
was relocated from the side to the 
top of the bubbler. This change re- 
sulted in several improvements. First, 
the dead air space within the sample 
spout branch was eliminated, pro- 
ducing an air space above the liquid 
that may be more easily flushed out 
during de-emanation. A second ad- 
vantage was that the distance from 
the water surface to the capillary 
tube was increased, resulting in a 
reduced possibility of accidentally 
drawing water into the scintillation 
flask during bubbling. As a third 
advantage the fabrication cost was 
slightly reduced. 

Both bubblers produced extremely 
good bubbling action, churning the 
sample into a foam-like mass. Re- 
moval efficiency proved to be 99.5 
percent for both bubblers, using 125 
ml scintillation flasks, which com- 
pares with 99.3 percent established 


* Using Corning Glass Works’ components. 
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for the better group of original 30 
ml size bubblers. 

To arrive at an optimum scintil- 
lation flask for alpha scintillation 
counting of radon gas, several vari- 
ables were considered: 1. optimum 
flask size concomitant with the dif- 
ferent sizes of bubblers, 2. size of 
the light pipe on the flask bottom, 
3. type of adhesive material to make 
the zinc sulfide coating adhere to 
the flasks, and 4. type of zinc sulfide 
to use. 


The 30 ml bubblers made with 
Corning Glass Works’ components 
exhibited a radon removal efficiency 
of 99.3 percent using a 125 ml flask, 
but the 30 ml bubblers constructed 
with Consolidated Glass Works’ com- 
ponents yielded a removal efficiency 
of only 89.6 percent. When 200 ml 
and 300 ml flasks were used with 
the same bubblers, removal effici- 
encies of 93.0 percent and 97.6 per- 
cent were obtained. Flasks larger 
than 300 ml were not considered as 
they are too unwieldy for mass sam- 
pling. 

Removal efficiencies obtained with 
the 45 ml and 60 ml modified bub- 
blers were 99.5 percent with 125 ml 
flasks. This indicates that removal 
efficiency is more dependent upon 
bubble size than flask size or sam- 
ple volume. 


Efficiency Determination 


To determine the difference in 
counting efficiency between flasks 
with open bottoms and those with 
zinc sulfide coated bottoms, groups 
of flasks of both types were pre- 
pared. Although no significant dif- 
ference in counting efficiency was 
noted, one distinct disadvantage of 
complete coating was found. The 
counting efficiency appeared to de- 
pend more heavily on the zinc sul- 
fide thickness. Because of the scat- 
tered values of counting efficiency 
obtained with coated bottoms, it was 
concluded that uncoated flask bot- 
toms produce more consistent and 
reliable results. 


The adhesive used to hold the 
zinc sulfide to the flask walls dur- 
ing the field sampling program was 
a solution of silicone oil in chloro- 
form. As the flasks had to be re- 
coated many times, it was important 
to decontaminate them after each 
use. Removing silicone oil from the 
walls with a solution of detergent 





in chloroform proved to be time- 
consuming. 

As an alternate, petroleum jelly 
was tried with some success, both 
in solution with a fast drying sol- 
vent and directly. Removing this 
ZnS adhesive from the flask walls 
by scrubbing with a detergent was 
somewhat easier, but still required 
much time. K-Y Sterile Lubricant, 
advertised as a water-soluble lubri- 
cant, was also tried as a coating 
agent for zinc sulfide. It proved to 
be lumpy and difficult to apply 
smoothly. Efforts to dissolve this 
lubricant to overcome this difficulty 
were unsuccessful. 

It was concluded that the solicone 
oil possesses the most suitable com- 
bination of characteristics. However, 
Vaseline was found to be an ade- 
quate substitute. 

A number of different zinc sul- 
fide phosphors were used. The re- 
quirements for a suitable phosphor 
are that (1) the persistency be short 
and (2) the particle size be large 
enough to eliminate any tendency to 
lump. DuPont Luminescent Chemi- 
cal, Type D, was used for most 
of the field work and proved very 
good. 


The Radelin Phosphors, produced 
by the U.S. Radium Corporation, 
were most extensively evaluated. On- 
ly 272B proved to possess complete- 
ly desirable properties and is rec- 
ommended for future use. 


Sampling and Analytical 
Techniques 


The sampling and analytical pro- 
cedures have become standardized 
into a system emphasizing speed, 
while preserving accuracy. The 
analysis involves the colection of a 
water sample with minimum aera- 
tion, removal and collection of the 
radon from the water, and analysis 
by scintillation counting. 


Bubbler and Scintillation Flask 
Preparation 


After cleaning, the bubbler was 
prepared for sampling by adding one 
ml of concentrated nitric acid 
through the tapered joint to produce 
an approximate 0.5N acid concen- 
tration in the sample. The low pH 
of the resulting solution tends to 
keep materials in solution and re- 
duces contamination of the bubbler. 
The final step is to weigh the bub- 
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bler for determination of sample vol- 
ume. 

Scintillation flasks became con- 
taminated by radon daughters after 
each radon sample with a concen- 
tration above 500 pyc/l and had to 
be washed and recoated. To con- 
serve flasks and to maintain fresh 
zine sulfide coatings, each flask was 
first used for a background count, 
then for a sample, and finally re- 
coated. The silicone grease layer pre- 
vented contamination of most of the 
surface of the flask, and no per- 
manent increase in flask activity was 
noted. 


Sample Collection 


Samples were collected directly 
from faucets to measure the true 
radon concentration exposure. Before 
collecting a sample, the faucet was 
allowed to run for a period of at 
least one minute to insure that the 
sample came from the pressure tank 
or the well. Since radon tends to 
escape quite readily, any turbulence 
in the flow from the faucet would 
result in a partial loss of radon. 
To minimize this error, aerators and 
spray nozzles were removed, and a 
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uniform and smooth flow of water 
was obtained from the faucet. The 
bubbler was filled directly under the 
stream, quickly removed and stop- 
pered. 


Radon De-emanation 


Radon was removed from the 
bubbler and collected in the scintilla- 
tion flask. The upper capillary tube 
of the bubbler was connected to the 
scintillation flask. The rubber tube 
clamp and upper stop-cock of the 
bubbler were opened, while the second 
stopcock was used to regulate the 
“vacuum-produced” flow of air. Af- 
ter bubbling had ceased during sepa- 
ration, a partial vacuum remained 
in the scintillation flask because of 
head loss in the flow of air through 
the bubbler. This loss is proportional 
to the porosity of the fritted glass 
plate and to the depth of the water 
sample in the bubbler. Consequently, 
the remaining vacuum varied with 
different sample depths and bubbler 
porosities. Since the range of alpha 
particles in air is a function of the 
air density, the proportion of alpha 
particles reaching the ZnS in the 
scintillation flask would vary with 
the partial vacuum. To maintain a 


more constant counting efficiency, 
the pressure in the flask was equal- 
ized to atmospheric pressure in each 
case. 

Air was used to remove the radon 
from the water, Therefore, special 
measures were necessary to correct 
for the radon concentration of the 
air. The problem was overcome by 
taking an air sample at each radon 
sampling point. The “air sample” 
flask count provided the background 
for calculations. 


Laboratory Analysis for Radon 


The analysis of samples proved 
to be rapid and simple. The bubblers 
were reweighed to determine the sam- 
ple volume. The sample and back- 
ground flasks were counted to com- 
plete the analysis. 

Special care was necessary in two 
steps of the laboratory analysis. 
First, the flask should be centered 
on the photomultiplier tube to in- 
sure constant geometry. Second, it 
was necessary that the sample be 
separated at least four hours be- 
fore counting started. As may be 
seen from Figure 4, this time in- 
terval insures that the radon and 
daughters are in equilibrium. No 


correction for decay during counting 
was necessary, over normal counting 
periods, because of the slow rate of 
change in the total activity. 


De-emanation Method for Radium 
Analysis 


The method of analysis for radon 
was adapted to radium by minor 
changes in procedure. However, be- 
cause of the low concentrations of 
radium normally present in natural 
waters and the small sample capacity 
of the bubblers, the accuracy of the 
radium analysis was relatively poor 
unless high radium concentrations 
were encountered. 

The procedure for radium analy- 
sis involved storing a water sam- 
ple for a known length of time to 
allow the build-up of radon from ra- 
dium, followed by a determination 
of the radon content. After weigh- 
ing, to determine the sample volume, 
the sample and bubbler used for the 
analysis of radon were used for the 
determination of radium. The exact 
analytical procedure was outlined in 
detail previously. 


References will be included at the end of 
Part 3. ; 





Free-Living Nematodes 
Studies Begin 


A grant for the study of “Factors 
Influencing Free-Living Nematodes 
in Water Supplies” was presented 
to the department of civil engineer- 
ing of the University of Illinois. 

The $21,000 grant was announced 
by Dr. Richard S. Engelbracht, pro- 
fessor of sanitary engineering, who 
will work with Dr. M. R. Matteson, 
associate professor of zoology on the 
project. 

“During the past few years there 
have been a number of published 
reports on the occurrence of nema- 
todes in water supplies,” Engel- 
brecht said. “These organisms, which 
are small, free-living worms, can be 
found in soil and surface waters and 
are believed to pass through water 
treatment plants into city distribution 
systems.” 

Not much is known about them, 
so the aim of the project is to study 
the factors surrounding their presence 
in water supplies, he said. The in- 
itial period of study is from Sept. 
1, 1961 to Aug. 31, 1962, with ad- 
ditional grants expected for three 
years. 


Engelbrecht indicated also that the 
department received a three year re- 
newal of the project on “Fate of 
Synthetic Detergents in Soil and 
Ground Water,” which has been un- 
der way since 1959. 


Overseas Manager For 
Chicago Bridge & Iron 


R. W. Warren has been appointed 
as manager of sales for Germany, 
Holland and Italy by Chicago Bridge 
& Iron Co., steel plate fabricating 
and construction firm. 

Warren, formerly of the firm’s for- 
eign sales department in New York, 
will establish first in The Hague, 
Holland and later move to Germany. 

He has served as a design engi- 
neer and field engineer for the firm 
since his first appointment in 1949, 
He was also a contracting engineer 
in the company’s Chicago and Phila- 
delphia sales offices. 

Warren is a graduate from Mas- 
sachusetts Institute of Technology, 
where he received his B.S. degree 
in 1949. He served as an infantry 
lieutenant in Europe during World 
War II and was awarded the Purple 
Heart and two Bronze Star medals. 
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Chicago Bridge & Iron 
Vice President Dies 

Lewis McDonald, retired vice pres- 
ident of Chicago Bridge & Iron Co., 
died October 20 at the age of 77. 

McDonald’s career with CB&I 
spanned more than 44 years prior 
to his retirement in 1954. He was 
manager of the company’s Chicago 
sales district from 1921 to 1931 and 
served as assistant to the board chair- 
man prior to his election as vice 
president in 1946. 

He was graduated from McKendree 
College in 1905, and from the Uni- 
versity of Illinois in 1908 in civil 
engineering. He was an instructor in 
civil engineering at the university for 
two years. 

McDonald served as president of 
the Chicago Engineers Club in 1939. 
He was a life member and past di- 
rector of the University of Illinois 
Alumni Association. He was presi- 
dent of the Chicago Illini Club in 
1949. He also was a member of the 
University Club, American Welding 
Society, South Shore Country Club 
and Beverly Country Club. 
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Algae Aid in Sewage Nutrient Removals 


@ EXCESSIVE ENRICHMENT or eutro- 
phication of receiving waters by nu- 
trient rich wastes is emerging as a 
major water pollution problem in 
many areas. It has been recognized 
for some time that ordinary domestic 
sewage is a rich source of the nu- 
trients required by phytoplankton. 
Experience has shown that the de- 
gree of eutrophication and, hence, the 
severity of subsequent water quality 
problems is dependent largely upon 
the supply of inorganic nitrogen and 
phosphorus. 

From time to time, interest has 
developed in some method of waste 
treatment which would remove of- 
fending fertilizing elements before 
discharge. Limnological investigations 
indicate that removal of phosphorus 
offers a practical and effective way 
of controlling algal growths in most 
natural waters’. Phosphorus re- 
moval may be accomplished by bio- 
logical and by chemical means. 
Either approach is aimed at convert- 
ing soluble inorganic phosphorus into 
recoverable insoluble matter. Of the 
two, chemical coagulation has re- 
ceived the greatest attention. Several 
promising but costly chemical treat- 
ment methods have been proposed. 
Little has been done to date with 
biological treatment. 

The concept of employing algae 
as a means of removing nutrients 
from domestic sewage is examined 
in this paper. This particular aspect 
of algal activity appears to have re- 
ceived little attention; hence, much 
of what follows is based on research 
carried out at the University of 
Washington in recent years. 
Wherever possible, pertinent data re- 
ported by others have been drawn 
upon. The development of a treat- 
ment process employing a photosyn- 


thetic operation is briefly described 
and discussed. 


Theoretical Concepts 

Biological Uptake 

The concept of removing nutrients 
by biological means can hardly be 
considered as new or unique. In any 
actively growing biological system, 
nutrient materials are continually ex- 
tracted from the environment through 
conversion to cell tissue. Rate of nu- 
trient removal, other things being 
equal, is a function of the rate of cell 
tissue synthesis, while the amount of 
nutrient reduction is determined by 
cell tissue composition and the min- 
eral content of the medium. 

Growth rate varies considerably 
with type of organism as shown in 
Table 1. According to these data, the 





Table |! 
Comparison of Commonly 


Reported Growth Rates 
Type of Organization (day") 


Algae 0.20 to 2.0 

Protozoa 1.0 to 4.0 

Bacteria 2.0 to 60 
a Based on Ne = Noe™ 











by PROF. R. H. BOGAN 
Dept. of Civil Engineering 
University of Washington 
Seattle, Washington 


mixed bacterial culture provided by 
activated sludge would appear to be 
the most effective biological system 
in terms of removal rate. 
Examination of the data presented 
in Table 2 indicates that assimilation 
of mg/l of phosphorus would be ac- 
companied by the metabolism of 25 
to 50 mg/I or more of carbon and 2 
to 12 mg/l of nitrogen. Theoretical 
daily phosphate removal values are 
shown in Figure 1 for several con- 
centrations of cell tissue having 
growth rates comparable to those 
commonly reported for algae. 


Nutritional Limitations 


Ordinary domestic sewage does not 
provide a balanced diet. Both carbon 
and nitrogen are deficient with re- 
spect to the amount of phosphorus 
normally present. In the case of acti- 
vated sludge, organic carbon is usual- 
ly limiting. Agricultural grade am- 





Table 2 


Composition of Activated Sludge and Common 
Fresh Water Algae 





Biological System ¥ = 
Yo ary wt. 


N P 
% dry wt. %, dry wt. 





41-53 
49-70 


Activated Sludge *” 
Algae * 


8-12 0.7 - 2.2 
14-11 0.9 -2.0 





3. Hoover, 5. R. 


and Porges, N., 


"Assimilation of Dairy Wastes by Activated Sludge—ll,” 


Sewage and Industrial Wastes, 24, 306 (1952) 


b. Helmers, E. N., et.al, 
Wastes”, Sewage and Industrial Wastes, 


Nutritional Requirements in the P wrt ae Stabilization of Industrial 
24, 496 (1952 


¢. Oarnegie _ of Washington, Publication 600, Algal Culture from Laboratory to Pilot 


Plant, R. W. Krauss, Chapter 8, 1953 
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METABOLISM OF PHOSPHOROUS -MG/L /DAY 


CALCULATED FROM: 
N,=No @ 

t=!IDAY 

P= 002 (N, -No) 


GROWTH RATE “k’, (DAYS™') 


FIG. |. THEORETICAL RELATION- 
SHIP between cell tissue concentra- 
tion, growth rate and metabolic con- 
version of phosphorous by algae. 


monia nitrogen could be made to 
serve as an economical source of sup- 
plemental nitrogen. In most situations 
the cost of supplying adequate or- 
ganic carbon would be prohibitive. 

Algae do not suffer from the same 
dietary restrictions as activated 
sludge. Adequate amounts of carbon 
are normally available in the form of 
alkalinity. The inorganic nitrogen 
supply may still be limiting. Atmos- 
pheric nitrogen fixation might be 
made to serve as a significant source 
of nitrogen in large scale algal cul- 
tures’. Viewed in terms of nutrition- 
al requirements, algae appear to offer 
the most easily exploited biological 
system for extracting phosphorus 
from domestic sewage. 


Observed Phosphorous Reductions 


Significant amounts of phosphorus 
should, of course, be removed during 
conventional biological sewage treat 
ment. Based on a carbon to phospho- 
rus ratio of 100 to 1 and a settled raw 
sewage BOD in the range of 100 to 
200 mg/l, it becomes obvious phos- 
phorus reductions during the course 
of biological sewage treatment would 
on the average be limited to about 1 
to 2 mg/l. Owen®, in an investiga- 
tion of sewage treatment plant per- 
formance in Minnesota, found phos- 
phorus removals ranged from an av- 
erage 2 percent for primary treatment 
plants to an average 23 percent for 
plants employing biological treat- 


ment; this was equivalent to approxi- 
mately 1 to 2 mg/1 of P. Analysis of 
biological sewage treatment plant ef- 
fluents in the Seattle area disclosed 
a reduction ranging from 15 to 40 
percent which was equivalent to 0.80 
to 2.0 mg/l of P. 

The general role of algae in sewage 
treatment has received considerable 
attention in recent years. Many ex- 
cellent reports have appeared in the 
literature dealing with algal behavior 
in oxidation ponds and raw sewage 
lagoons’ * ® §. Unfortunately, little 
data have been reported regarding 
nutrient reductions realized in such 
processes. Attention appears to have 
centered mainly upon the concept of 
using photosynthetic oxygen produc- 
tion. Available information indicates 
phosphorus reductions ranging from 
10 to 90 percent or better. Per- 
formance appears to be erratic and 
unpredictable. Considerable difficulty 
has been experienced in harvesting 
algal cell tissue; this coupled with 
slow growth rate probably accounts 
for some of the wide fluctuations 
noted in the mineral composition of 
lagoon effluents. 


Use and Recovery of Algae 


The most direct method of employ- 
ing algae as a means of recovering 
nutrients would appear to be in oxi- 
dation ponds followed by a process 
for harvesting algae. With such an 
arrangement, sewage would be con- 
tinually mixed with actively growing 
algae and the nutrients gradually 
converted to cell tissue. Algae would 
he recovered for reuse or wasted ac- 
cording tu need, Experience indicates 
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FIG. 2. PHOTOMICROGRAPHS of Stigeoclonium stagnatile: (left) sh 
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the principal problem would be that 
of harvesting the algae. 

A number of methods have been 
investigated for harvesting algal cell 
tissue’. All have been found want- 
ing in some aspect, generally in terms 
of efficiency, often in terms of cost. 
From the standpoint of all around 
performance and economy, some type 
of screening device would appear to 
be the most promising separation 
operation, 

Screen performance obviously 
would be related to the nature of the 
algal culture. It was reasoned, how- 
ever, that if a readily recovered algal 
species could be established, then 
through the simple mechanism of re- 
covery and reuse it could, in turn, be 
made to predominate. Other things 
being equal, the process would natur- 
ally tend to contain the most readily 
utilized population. The ideal organ- 
ism appears to be a large rapidly 
growing filamentous alga. There is 
little evidence that filamentous species 
of the type desired normally grow in 
oxidation ponds or sewage lagoons. 
This does not preclude the possibility 
of their being cultivated under such 
conditions. Filamentous species fail 
to constitute a significant part of the 
population of most oxidation ponds. 
This may be because they are rela- 
tively slow growers and tend to be 
over-grown by rapidly multiplying 
species such as Chlorella and Scene- 
desmus. 


Experimental Results 


Early experimental efforts were in- 
fluenced by the concept of establish- 
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ws floc 
colonies which developed in aerated cultures, 220x; (right) view of individual or- 
ganism, 320x. 








Table 3 


Effect of Temperature and Culture Media on Growth Rate, 
Stigeoclonium stagnatile(:) 





Synthetic Sewage 


Temperature 
°C 


Synthetic Sewage 
Employing NOs—N Employing NH, —N 


Secondary STP 
Effluent 





k days" (c) 
10 0.165 
15 0.188 
20 0.252 


k days (c} 
0.140 


0.179 
0.131 


k days’ (c) 
0.170 
0.215 

0.131 (b) 





a. pH varied from 8.3-9.5, illumination was at 400 f.c. 
b. Scendesmus appeared and began to predominate after approximately 15 days 
oekt 


c. k computed from Ne = N 


ing and utilizing unique algal species. 
A large part of this investigation was 
concerned with the mechanisms by 
which algae removed phosphorus 
from solution. Attention subsequent- 
ly centered upon development and 
evaluation of a high rate phosphorus 
removal process. Space does not per- 
mit a detailed accounting of all 
major aspects of this research. There 
follows a brief summary of some of 
the more significant findings dealing 
with the topics of available algae, 
méchanism of phosphorus removal, 
physical chemical behavior of ortho- 
phosphate, photosynthetic pH adjust- 
ment, and cell tissue recovery. 


Available Algae 


Several common fresh water algae 
were grown in the laboratory on mix- 
tures of lake water and raw and 
treated sewages. However, except for 
Chlorella and Scenedesmus most 
species gradually died out after a 
brief period of active growth. A large 
filamentous alga, subsequently identi- 
fied as Stigeoclonium stagnatile was 
recovered from the rock of a biolog- 
ical filter in the area and successfully 
cultured. This alga when grown un- 
der aeration developed into settleable 
floc particles resembling activated 
sludge. Photomicrographs of Stigeo- 
cloniwm stagnatile are shown in Fig- 
ure 2. Its growth characteristics and 
nitrogen and phosphorus content are 
shown in Tables 3 and 4. 


Mechanism of PO, Removal 


Phosphorus removal was expected 
to follow a pattern predicted by cell 
tissue composition and growth rate, 
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phosphate doses was most interest- 
ing ; in general, some 80 to 90 percent 
of the phosphate added was removed 
from solution within two hours, as 
shown in Figure 3. Obviously more 
than metabolic uptake was involved. 
Examination of culture character- 
istics disclosed phosphorus removal 
was related to pH. It thus appeared 
that coagulation and adsorption may 
have played a significant role. 

At moderately high pH levels, 
generally in the range of 9.5 to 10.0, 
large amounts of phosphorus were 
extracted rapidly from solution with- 
out the use or need of auxiliary chem- 
icals. At lower pH levels, the rate of 
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FIG. 3. RESPONSE OF BATCH fed algal cultures to repeated doses of PO,. 


see Figure 1. Contrary to expecta- 
tions, orthophosphate residuals in 
batch fed cultures were found to de- 
crease at a rate considerably in ex- 
cess of that predicted by biological 
uptake. Response to repeated heavy 





Table 4 


Phosphorus and Nitrogen Content of Stigeoclonium stagnatile 
Harvested from Various Culture Media * 








Constituent 


Secondary STP Ws STP Eff. 


Synthetic Sewage 
NO; = N NH; == N 


luent 
" NO;—N 
Syn Sew. 
6.00 
2.07 
2.89 





5.71 6.59 
2.16 1.81 
2.64 3.63 





a-Expressed as percent dry cell weight. Values reported represent an average of several 
determinations. 


phosphorus removal should of course 
be determined largely by algal growth 
rate. This hypothesis was subsequent- 
ly tested in the laboratory and in the 
field. Laboratory pilot plant perform- 
ance is shown in Figure 4. At pH 
levels of 9.5 and above, field cultures 
exhibited phosphate reductions com- 
parable to those observed in labora- 
tory batch and pilot plant studies. 


PO, Behavior 


Under suitable conditions, ortho- 
phosphate may combine with a num- 
ber of substances commonly present 
in sewage to form relatively insoluble 
complexes, Calcium ion concentration 
and pH were found to be the principal 
controlling factors in determining 
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FIG. 4. PHOSPHOROUS removals in 
laboratory pilot plant (a). Laboratory 
pilot plant operating conditions (b). 


PO, solubility; their relationship is 
shown in Figure 5. Ammonia, iron 
and magnesium in the amounts gen- 
erally encountered in domestic sew- 
age were not found to exercise any 
discernable effect on phosphate solu- 
bility. 


Photosynthetic pH Adjustment 


A study was made of the role of 
algae in adjusting pH. Such factors 
as temperature, cell tissue concen- 
tration, composition of culture media 
and alkalinity naturally would be ex- 
pected to influence the rate of photo- 
synthetic pH adjustment. Interest- 
ingly, light intensity was found to be 
the principal rate controlling factor. 
Photosynthetic pH response under 
carefully controlled laboratory con- 
ditions and under field conditions is 
shown in Figure 6 and Table 5. 
Where light was not limiting, pH re- 
sponse followed a pattern such as that 
shown in Figure 6. Under field con- 
ditions light intensity became limit- 
ing and the rate of change of pH was 
consequently markedly reduced. 

Judged solely on the basis of rate 
of pH adjustment, minimum light 
intensity requirements appear to lie 
in the vicinity of 100 to 200 f.c. 
Where such light intensities are poss 
ible, the pH of raw and treated sew- 
ages may be photosynthetically in- 
creased to 9.0 and above within 4 to 
12 hours. 


Cell Tissue Recovery 


When it was found that Stigeo- 
clonium stagnatile could be effectively 
recovered by sedimentation, the con- 
cept of employing a screen for cell 
tissue recovery was abandoned. Re- 
peated use of a stigeoclonium cul- 
ture, such as during successive batch 
feedings or during cell tissue recycl- 
ing in pilot plant operations, resulted 
in marked improvement in settling 
characteristics. It appeared that ad- 
sorption of insoluble calcium phos- 
phate salts by the algae caused coagu- 
lation of cell tissue, thereby increas- 
ing its rate of subsidence. 

During pilot plant studies, the 
Stigeoclonium culture became con- 
taminated with Chlorella and Scene- 
desmus. At temperatures above 20°C, 
Chlorella and Scenedesmus tended to 
predominate; Stigeoclonium was 
simply overgrown. This gave rise to 
some serious misgivings at first until 
it was observed that culture settling 
characteristics varied little with 
species owing to the coagulation ef- 
fect of the insoluble phosphate salts 
produced at high pH levels. This is 
most interesting, for it implies that 
algae in most oxidation ponds might 
be effectively recovered by sedimen- 
tation if they are first permitted to 
increase pH levels above approxi- 
mately 9.5 before recovery is at- 
tempted. 


Discussion 


Algae are capable of removing 
phosphorus from solution both by 
metabolic uptake and by chemical 
coagulation and adsorption. Adsorp- 
tion and coagulation appear to play 


SOLUBLE ORTHO PHOSPHATE-MG/L POg 


CALCIUM CONCENTRATION-MG/L CA** 


FIG. 5. INFLUENCE OF pH and cal- 
cium concentration on orthophosphate 


solubility. 


the major role where rapid removal 
of large concentrations of phosphorus 
is involved. The relative significance 
of biological uptake depends, of 
course, on algal growth rate, envir- 
onmental conditions, and upon time 
available for growth. In either case, 
it is the photosynthetic activity of the 
algae which governs the rate of re- 
moval. 


High Rate Process 


Laboratory pilot plant studies em- 
ploying an illuminated contact unit 
followed by sedimentation have dem- 
onstrated that a high rate continuous 





Table 5 
Photosynthetic pH Changes in Lagoon Cells—Autumn 1958 





Time-Days ! 2 3 5 7 
Lagoon Cell 


77 96 *@ 87 
2 00. 3% OA: an 
3 8.1. 9Oces ... 8 


4 8.1 7.5 8.2 10.4 


Time 1:30 11:00 
p.m. a.m. 
Weather Cldy Cldy 
Tempera 
ture °C -—- — 14 -- 12 
Susp. Solids 
ma/| - 33 36 36 


11:00 
a.m. 


Pt. Cldy 


11:30 3:00 
a.m, 





10 12 15 Remarks 


94 , 10.1 





Intermittent aeration 
plus artificial illumina- 
8.6 tion (400 F.C.) p.m. 
Int. Aeration: no arti- 
ficial illum. 
No aeration; no arti- 
ficial illum. 
Int. aeration. Air off 
after day 6. 


10:30 12:00 All lagoon cells filled 
a.m. N_ with secondary treat- 


9.2 9.2 


9.7 9.7 10.4 


ey 


a.m. ; 
Rain Sunny Pt. Eidy Sunny Sunny ment plant effluent 


and seeded with equal 
volume of algal cul- 
ture 


i 10 i 
62 62 70 
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flow process is functionally feasible 
when light is not limiting. Ortho- 
phosphate concentrations can be re- 
duced to less than 1 mg/l! within 6 
to 12 hours. This is equivalent to a 
90 to 95 percent reduction in the phos- 
phorus content of most sewages. 
Residual phosphate concentrations of 
about 3 to 5 mg/l were realized with 
contact times as brief as 2 to 4 hours. 

While a high rate algal treatment 
process appears to be functionally 
sound, economic considerations re- 
strict the use of algae to the more 
leisurely conditions prevailing in oxi- 
dation ponds and sewage lagoons. 
Process costs are related to the cost 
of pH adjustment which, in turn, is 
a function of light requirements and 
hold-up time. Where artificial illumi- 
nation is employed, power require- 
ments and hence, cost, can be com- 
puted from a knowledge of lamp per- 
formance and the rate of light attenu- 
ation in the algal culture. Cost of pH 
adjustment employing artificial and 
natural illumination is compared in 
Figure 7 together with the cost of 
pH adjustment by lime alone. Lime 
requirements were computed from ti- 
tration curves of a number of treated 
sewages in the Seattle area. Econom- 
ical considerations appear to pre- 
clude the use of artificial illumina- 
tion. 


Lighting Limitations 

Owing to a high rate of light at- 
tenuation, it is exceedingly difficult 
to maintain adequate illumination in 
large scale cultures. Theoretical con- 
siderations based on the Beer-Lam- 
bert Law indicate that it ordinarily 
would not be possible to maintain 
light intensities above 100 f.c. by 


natural or artificial means in depths 
much greater than 1 foot. Current 
practice is to construct oxidation 
ponds and lagoons with depths rang- 
ing from 3 to 5 feet. 

As a practical matter, where thor- 
ough mixing occurs, the effect of em- 
ploying depths greater than that in- 
volved in photosynthesis is roughly 
equivalent to illuminating the entire 
culture at a proportionately lesser in- 
tensity. The net photosynthetic re- 
sponse is thus reduced and a longer 
contact time must be provided to 
achieve a given degree of pH adjust- 
ment. For example, it was found that 
12 hours contact time at 100 f.c. was 
approximately equivalent to 10 to 12 
days lagoon retention time under 
field conditions prevailing in the 
Seattle area during the fall of the 
year. 


Detention Time Requirements 


Theoretically, an oxidation pond 
should be capable of very high effi- 
ciencies of phosphorus removal. In 
order to realize this potential, active 


COST OF pH ADJUSTMENT, 8/MG 


s 10 
pH 


FIG. 7. ECONOMIC COMPARISON 
of various methods of adjusting pH. 
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photosynthesis and/or high pH con- 
ditions must prevail for some time 
prior to discharge. Where biological 
fixation is the principal mode of 
phosphorus removal, efficiency will 
be a function of detention time, 
growth rate, and cell tissue concen- 
tration. 

During field pilot plant studies al- 
gal cell tissue concentrations in la- 
goon units having a depth of 3 to 
4 feet varied from 25 to 50 mg/l. 
Average growth rate was equivalent 
to a k of 0.30 day~'. Thus, in order 
to biologically extract 5 mg/1 of P, 
equivalent to 80 to 90 percent re- 
duction for most sewages, it appears 
lagoon retention times on the order 
of 14 to 28 days would be required. 
Theoretical retention time require- 
ments for any other set of circum- 
stances can be calculated from the 
data presented in Figure 1. These 
considerations suggest pond volume 
in excess of that employed in most 
oxidation ponds may be necessary 
where a high degree of phosphorus 
removal is a treatment objective. 


Summary and Conclusions 

The concept of employing algae 
as a means of removing phosphorus 
from sewage was studied in the lab- 
oratory and in the field on a pilot 
plant scale. A high rate process was 
developed in the laboratory whereby 
soluble phosphate reductions equiva- 
lent to 90 percent or better were 
achieved with contact times as brief 
as 6 to 12 hours. The process sub- 
sequently was studied in the field 
along with the behavior of conven- 
tional sewage lagoons. Certain as- 
pects of this work were discussed in 
this paper and are briefly summar- 
ized. 


1. In the presence of adequate 
amounts of light, it is possible to 
realize rapid biological extraction of 
phosphate. Minimum light require- 
ments appear to be in the vicinity of 
100 to 200 f.c. 

2. Under normal field conditions 
adequate light intensities seldom pre- 
vail in algal cultures at depths much 
in excess of 1 foot. The use of deeper 
ponds, as is common practice today, 
serves in effect to decrease net illumi- 
nation roughly in proportion to the 
ratio of light and dark volumes. 
Photosynthetic reaction times are 
markedly increased. 

3. Adsorption and coagulation ap- 
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pear to play the major role where 
rapid removal of large amounts of 
phosphate is involved. Metabolic con- 
version is the principal removal 
mechanism under the more leisurely 
conditions prevailing in oxidation 
ponds and sewage lagoons. In the lat- 
ter case, efficiency of phosphate re- 
moval is proportional to detention 
time, other things being equal. 

4. Three algae, Chlorella, Scendes- 
mus, and Stigeoclonium were grown 
in raw and treated sewages. Repeated 
reuse of these algae generally im- 
proved subsidence properties without 
noticeably impairing photosynthetic 
response. Settleability appeared to be 
influenced by the formation of in- 
soluble phosphates at elevated pH. It 
appears that the photosynthetic pH 
shift may be employed as a means of 


enhancing the recovery of algae by 
sedimentation. 
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Desert Missile Center Meets Water Problem 


Water is a precious commodity in 
a desert. The Army at White Sands 
Missile Range, N. M., has to dig deep 
for its supply. It has a pipe network 
which, if laid end to end, would 
stretch 100 miles. 

The water source at the center, 
with its more than 10,000 employes 
and 5,000 residents, lies 1,000 ft be- 
low layers of rock and sand. 

Eight deep wells, semi-circling the 
post, provide more than 600-million 
gallons of water a year. A net of 
pipes, fingering out into the desert 
20 miles, carries water to range in- 
strumentation stations and to family 
quarters. 

Due to the expansion of the range 
the past few years, water require- 
ments have almost doubled. To meet 
demands, seven wells pump an av- 
erage of 3,500 gallons a minute to a 
2,425,000 gallon storage complex. 

“Two wells are equipped with 800 
gpm capacity pumps and five have 
650 gpm pumps. The well at the 
Small Missile Range only operates 
part time at 480 gpm,” said Thomas 
Yarbrough, chief of sanitation sec- 
tion, Post Engineers. 

The wells are housed in cinder- 
block buildings and each has a turbine 
pump with a connection pipe extend- 
ing downward. Water is sent to a 
giant-size sand-trap where it goes 
through a settling process, then to 
storage tanks. As water is moved to 
the distribution system, chlorine is 
applied. 


“We only use about three-quarters 
of a pound of chlorine to treat a mil- 
lion pounds of water to meet neces- 
sary requirements,” Yarbrough said. 

A central booster station is the 
nerve center of the WSMR water 
system. An automatic control board 
flashes light signals when the water 
in storage tanks drops to “emergency 
level”. At the same time, a light 
flashes at the Post Fire Station. 

In addition to requirements for 
household use, fire protection, air 
conditioners for office buildings, lab- 
oratories and sensitive range instru- 
ments, water is used in direct support 
of particular phases of missile pro- 
grams such as static motor tests and 
missile fueling. 

“During the 1960 fiscal year, a total 
of 610,441,850 gallons were used on 
post and at the south range facilities,” 
Yarbrough said. “June 1960 was the 
peak month with some 83,614,000 gal- 


lons used.” 


Pennsylvanian Sewerage 
Project Permits 


The Sanitary Water Board of 
Pennsylvania approved 41 applica- 
tions for sewerage projects, includ- 
ing new sewage treatment plants and 
sewers. 

The permits were issued in 21 
counties throughout the state for sew- 
age treatment plants servicing from 
12 to 45,000 populations and sewer 
extensions serving from 17 to 12,000 
persons. 
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Wisconsin Sewage Plant 
Chemist Honored 


Henry M. Heisig, retired chemist 
of the Milwaukee Sewage District, 
was recipient of the George F. Bern- 
auer Memorial Award from the Wa- 
ter Pollution Control Federation, Oc- 
tober 11. 

The award is given by the Confer- 
ence of Wisconsin Sewage Works 
Operators for “Exceptional Contri- 
bution in the Field of Waste Water 
Technology.” 


A-C Compressor to be Used 
in Pilot Model Saline Water 


Conversion Plant 


A pilot saline water conversion 
plant being constructed by Rocket- 
dyne, a division of North American 
Aviation, Inc., Canoga Park, Cali- 
fornia, will include a “C” style, ball 
bearing pedestal type, single-stage 
Allis-Chalmers centrifugal compres- 
sor with a special water buffered 
bushing seal. 

The compressor is driven by an 
open, epoxy-resin insulated Super- 
Seal motor through a speed increas- 
ing gear. 

The pilot plant, being erected near 
Oxnard, California, will produce 15,- 
000 to 20,000 gallons of fresh water 
daily and will cost approximately 
$250,000 to build. 

The North American process re- 
portedly will convert sea water at a 
cost of 40 cents per 1000 gallons of 
water at a production level of 10 mil- 
lion gallons. 





EQUIPPED WITH a safety line, and M-S-A hose mask and Maskfone, a San 


Antonio municipal employee prepares to check a storm sewer. 


Mone OF THE handicaps of an 
adequate Civil Defense program is 
the problem of almost every public 
agency—lack of funds. Because there 
never seems to be enough money 
to go around for all the things that 
need doing, Civil Defense has often 
had to “make do” with what is avail- 
able. 

Within this framework of “make 
do,” a great deal has been accom- 
plished. In San Antonio, Tex., for 
instance, Civil Defense Co-ordinator 
Martin Eser said: “We have two 
principal problems—personnel and 
equipment. We are always at work 
to secure more of both, and it is 
surprising what we have done simply 
by incorporating into our program 
what is already available.” 

When Mr. Eser, formerly a city 
fire department inspector, assumed 
his present post several years ago, 
he began. co-ordinating fire fighting 
forces with CD activities. Similarly, 
his deputy, Jack Larned, a police 
lieutenant, brought the law enforce- 
ment organization into the program. 
Scouring remaining departments of 
municipal government, and also pri- 
vate industry, they utilized other 
specialized people and equipment. 
This process is still going on. The 
inventory of emergency services 
available is expanding considerably. 

Civil Defense, working with other 
agencies, has rendered a double serv- 
ice in San Antonio. Often, when a 


municipal agency cannot justify 
equipment acquisition, and when 
Civil Defense cannot justify it, the 
two together can justify purchasing. 


Respiratory Protective Equipment 
Purchased 

Such was the case when breath- 
ing and testing apparatus, to be used 
in areas where air might be con- 
taminated, was recently purchased. 
Mr. Eser, working closely with Pub- 
lic Works Director Sam Granata, 
learned this equipment was needed 
in the Sewer Maintenance Division. 
He knew it could also fill a gap 
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Civil Defense 
Program 
Uses Sound- 


Powered 
Mask 


by JAMES F. WOLFE 
Ketchum, MacLeod 
& Grove, Inc. 
Pittsburgh, Pa. 


in his Civil Defense equipment 
ranks. A proposal was submitted and 
accepted to purchase a hose mask, 
a Maskfone*, and six combustible 
gas indicators. 

The utility hose mask supplies 
complete respiratory protection in 
oxygen deficient areas or where there 
is any degree of atmospheric con- 
tamination. The Maskfone is a sound- 


* Product of Mine Safety Appliance 
Company. 


MACK WOMACK, safety inspector; Eddie Klaus, lift station supervisor; and 


David E. Koch, safe 
for Civil Defense an 


director {left to right) check out a Maskfone available 
public works service. 
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THE MASKFONE on this hose mask 
is a sound-powered wire unit designed 
for direct voice contact in areas where 
toxic gases may present a hazard. San 
Antonio's Sewer Maintenance Division 
employs equipment of this type in 
regular maintenance work ne 5 also 
makes it available to Civil Defense 
workers for emergency duty training. 


powered wire unit that maintains di 
rect voice contact in areas where 
toxic gases may present a hazard. 
The combustible gas indicator is a 
self-contained, portable instrument 
for precise testing of explosive gas 
hazards. 

This equipment is kept at the Sew- 
er Maintenance Division warehouse, 
strategically located near the center 
of the city. Several crews have been 
thoroughly trained in its use, and 
these crewmen are registered with 
police and fire dispatchers for emer- 
gency duty. 

In addition to availability of these 
crews for Civil Defense, they regu- 
larly maintain sanitary and storm 
sewers in San Antonio, population 
600,000. In a closed sewer there is 
always a possibility of gas accumula- 
tion. “4 . 

“We almost lost a man some time 
ago because we did not have breath- 
ing or atmosphere-testing appliances,” 
Mr. Granata reported. “The primary 
dafiger is asphyxiation, but there is 
always the chance that a natural 
gas leak has permitted combustibles 
to accumulate in a sewer. Now, to 
migimize the danger, we survey a 
possible hazard area with the M-S-A 
Co. indicator. Workmen who make 
repairs are equipped with the hose 
mask and Maskfone. 

“We're proud of our accident pre- 


vention record. We figure it’s always 
a good idea to play it safe.” 

The equipment has not yet been 
used in a Civil Defense emergency, 
Co-ordinator Eser points out, “but 
we've had some close ones. A bu- 
tane truck overturned on the high- 
way near here, and, in Austin, they 
had a big natural gas pipeline leak 
not long ago.” 

About three years ago a tornado 
skirted San Antonio, doing light 
damage to a town 20 miles to the 
south. “We like to think we're out 
of the tornado belt,” Mr. Eser re- 


THE SEWER Maintenance Division 


uses this combustible gas indicator to 
test for possible explosive gas haz- 
ards. This portable instrument is also 
available to Civil Defense workers. 


THE HOSE MASK is designed for com 
deficient areas. The mask is equipped wit 
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CIVIL DEFENSE and other municipal 
agencies in San Antonio co-ordinate 
personnel and equipment for possible 
emergency service. 


lates, “but if one should hit, we'd 
likely need our Maskfone and com- 
bustible gas indicators. We did have 
a Conelrad alert on that one tornado.” 

Reflecting on Civil Defense in 
general, Mr. Eser reported, “we're 
not ready—anywhere in the nation 
—for war, and we're not prepared 
for peacetime disaster. You can nev- 
er really be as prepared as you ought 
to be. But I sleep easier nights, 
knowing we can lay our hands on 
an increasing quantity of specialized 
equipment and trained men and wom- 


en. 


lete respiratory protection in oxygen 
cs speaking diaphragm and Masktone. 





The Determination of Free Residual 
Bromine in Water 


@ CHLORINATION OF WATER con- 
taining bromide and ammonia leads 
to the formation of monochloramine 
and monobromamine; such a condi- 
tion may arise in the chlorination 
of sea water swimming pools or of 
water contaminated by sea water. 
Bromine itself may be used in place 
of chlorine for the disinfection of 
water in which case the need to de- 
termine free residual bromine may 
also arise in order to control the 
process. 

Earlier work by Schaafsma’ ap- 
peared to indicate that, in the pres- 
ence of ammonia, bromine did not 
give rise to bromamines or other 
compounds containing “active” bro- 
mine. The more recent results of 
Johannesson? show, however, that 
formation of bromamines is possible. 
The fact that they behave with in- 
dicators, for example ortho-tolidine, 
in a manner similar to that of free 
bromine and free chlorine probably 
accounts for the previous, apparent- 
ly erroneous, results. 

With the Palin-FAS method us- 
ing neutral ortho-tolidine indicator 
Johnannesson showed that monobro- 
mamine reacted as if it were free 
chlorine. Since free bromine also 
reacts as free chlorine the method 
would not therefore distinguish be- 
tween free bromine and bromamines. 
These two forms could, however, 
be obtained separate from free chlo- 
rine by adding excess of an am- 
monium salt which, at a_ suitable 
pH, converts any free chlorine pres- 
ent to chloramine no longer giving 
a “flash” reading with the indicator. 

In the Palin-DPD method using 
diethyl-p-phenylene diamine as indi- 
cator, bromamine also behaves like 
free bromine so that after conver- 
sion of any free chlorine to chlora- 
mine the reading obtained corresponds 
to free bromine plus bromamines and 
in this connection therefore the term 
“free bromine” is to be taken as 
meaning this total figure. As there 
do not appear to be the same dif- 


by A. T. PALIN, Chief Chemist 
Newcastle and Gateshead 
Water Co., Throckley, England 


ferences in chemical and_bacterio- 
logical behavior between bromine and 
bromamines as between chlorine and 
chloramines the need for their sepa- 
rate determination is not so impor- 
tant. 

In systems containing free chlo- 
rine, chloramine (combined chlorine), 
and free bromine it is possible by 
a simple supplementary procedure 
to determine these constituents sepa- 
rately. 

Since equivalent amounts of chlo- 
rine and bromine give the same color 
with the diethyl-p-phenylene diamine 
indicator the Palin-DPD method for 
determining chlorine and chloramines 
in water is easily adapted to give 
free bromine. The red color pro- 
duced requires no stabilizing agents 
and interference is suppressed by 
using EDTA as a chelating agent. 


Reagents Required 


1. DPD 7} 
Indicator | 
Solution } 

2. Buffer | 
Solution | 

3. Ammonium Sulfate Crystals. 

4. Potassium Iodide Crystals. 


or DPD powder 
(combined 


reagent ) 


Five ml of each solution (1) and 
(2) are used per 100 ml sample. 
As these reagents are now available 
combined together in the form of 
a stable powder this, because of its 
greater convenience, is used in the 
procedure outlined below. Details of 
liquid reagent preparations have been 
previously reported’®. 


Determination of Free Bromine 

To 100 ml of sample add about 
0.5 g DPD powder and mix. Im- 
mediately titrate any red color with 


standard FAS solution to a color- 
less end-point to obtain Free Bro- 
mine in terms of ppm chlorine. 


Determination of Free Bromine, 


Free Chlorine & Combined Chlorine 


In the presence of residual chlo- 
rine the reading obtained in the above 
procedure now corresponds to Free 
Bromine plus Free Chlorine (Read- 
ing No. 1). Then add 0.5 to 1 g of 
KI, mix and stand 2 min. Con- 
tinue the titration with the FAS 
solution. (Reading No. 2). From 
this reading deduct reading No. 1 
to obtain Combined Chlorine. 

To a second 100 ml portion of 
sample add a small pinch of am- 
monium sulfate (about 0.05 g), 
mix to dissolve and allow to stand 
for about 1 min. Then add about 
0.5 g of DPD powder, mix, and 
immediately titrate any color to ob- 
tain Free Bromine (Reading No. 3). 
Deduct this reading from reading 
No. 1 to obtain Free Chlorine. 

If the determination of free chlo- 
rine and combined chlorine is not 
required but only that of free bro- 
mine itself, the use of potassium io- 
dide is not required. It is necessary 
only to obtain Reading No. 3 using 
DPD powder and ammonium sul- 
fate. 

It may also be noted that the simple 
procedure given for Free Bromine 
using only DPD powder is applicable 
in cases where free chlorine is not 
expected to be present; any com- 
bined chlorine present does not inter- 
fere and in these circumstances the 
ammonium sulfate need not be used. 


Notes 


1. If required, a further refinement 


Water & SEWAGE WorKS, December 1961 





462 


may be introduced by making two 
separate additions of KI as in 
the full Palin-DPD procedure so 
giving a complete differentiation 
of a mixture of free bromine, 
free chlorine, monochloramine 
and dichloramine. 

. If the total concentration of avail- 
able halogen is likely to exceed 
4 ppm as chlorine take a smaller 
quantity of sample. 

. While it may be convenient to 
express the bromine results in 
terms of parts per million “chlo- 
rine” if it is desired to convert 
o “bromine” multiply the FAS 
readings by 2.25. In addition to 
the standard range of permanent 
color glasses for the DPD chlo- 
rine test two standard discs are 
now available calibrated in terms 
of bromine ranging from 0.2 to 
2.0 and from 1.0 to 10.0 ppm.* 


* Available from Tintometer Ltd., Salisbury, 


England. 


4. Dissolved oxygen in water can 
produce a faint color with the 
DPD reagent if allowed to stand. 
The suppression of trace metal 
catalysis by the EDTA incorpo- 
rated in the reagent minimizes this 
effect and there is no interfer- 
ence within the period of the 
test. 


. The only interfering substance 
likely to be present in water is 
oxidized manganese. Its effect 
can be allowed for by the fol- 
lowing procedure: Place one small 
KI crystal and 0.5 ml of 0.05 
percent sodium arsenite (Na- 
AsOz) solution in titration flask. 
Add 100 ml sample and mix. 
Then add about 0.5 g DPD 
powder and mix. Any red color 
is titrated with the FAS solution 
and the reading subtracted from 
the readings of the above pro- 
cedures for bromine and chlorine. 


6. When using commercial colori- 
meters and comparators it has 
been found convenient, especially 
in the field, to use reagents in 
the form of standardized tablets.* 
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Illinois Hires Three 
Sanitary Engineers 

Three men have been appointed to 
the staff of the University of Illinois 
in the field of sanitary engineering. 

Drs. John T. O’Connor and Rich- 
ard E. Speece were selected as as- 
sistant professors and Dr. Ichiya 
Hayakawa was appointed as a re- 
search associate. 

O'Connor received his Bachelor of 
Civil Engineering from The Cooper 
Union and M.S. from Newark Col 
lege of Engineering. He received the 
Doctorate from Johns Hopkins Uni- 
versity. He has done research on 
radioactive metals in river silts and 
is the author of several papers. 
O’Connor is a member of Sigma Xi, 
ASCE, AWWA, WPCF, American 
Geophysical Union, and the Ameri- 
can Chemical Society. 

Speece received his Bachelor from 
Fenn College, M.S. from Yale Uni- 
versity, and Ph. D. from M. I. T. His 
doctoral dissertation was on the bio- 
logical nutrients and growth in an- 
aerobic digestion. He is a member of 
Sigma Xi, Tau Beta Pi, and the Yale 
Engineering Assoc. 

Hayakawa was honored with a 
B.S. in Architectural Engineering by 
the Takyo Institute of Technology. 
He received an M.A. from Haverford 
College in Community Planning and 
an M.S. in Civil Engineering from 
Northwestern University. He _ re- 
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ceived his Ph.D. from the University 
of California for his studies in the 
field of air pollution and industrial 
hygiene. He is a member of the Air 
Pollution Control Assoc. 


Uruguay Water Contract 
Awarded 


A contract for a new water treat- 
ment plant to provide Montevideo, 
Uruguay, with 116 million gallons of 
treated water was recently awarded 
to Infilco, Inc. 

The new plant is the first project 
to receive U.S. assistance following 
the Alliance for Progress meeting for 
economic development in Latin Amer- 
ica, held last August. 


The $7.5 million project will in- 
clude a loan from the Export-Import 
Bank of Washington of $1.9 million 
to the government of Uruguay for 
the purchase of filter equipment and 
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controls and storing and feeding 
equipment for chemicals. 

Supplementing this is a loan of 
approximately $5.5 million by the In- 
ter-American Development Bank for 
the purchase of materials locally and 
for fabrication and erection costs and 
services. 

The total project will include canals 
from the Santa Lucia River, a pump- 
ing station and the installation of dis- 
tribution lines to Montevideo. 

Four Infileo “Accelator” treating 
units will be used in the plant along 
with 20 gravity filters, control sys- 
tem, valves and interconnecting pip- 
ing. 

This will be the largest high-rate 
water treatment plant in South Amer- 
ica and one of the largest plants of 
its kind in the world. 


Third Mokelumne Aqueduct 

The first sections of the longest 
pipeline of its size in the United States 
—the Giant “M” Aqueduct, or third 
Mokelumne Aqueduct—are being 
placed Northeast of Stockton, Cali- 
fornia. The cement mortar lined and 
coated steel pipe, which will supply 
fresh water from the Pardee Res- 
ervoir in the Sierra foothills to the 
outer fringes of Oakland—a distance 
of 82 miles, is 87% in. in diameter. 
The huge pipe for the first unit of the 
aqueduct is being manufactured in 
the new Lockeford, California plant 
of the Graver Tank & Mfg. Co. 





Should Small Water Supplies be 
Superchlorinated? 


Part 1 


@ MANY Types of bacteria, viruses, 
and other microorganisms exist in 
water. These may gain entry into a 
water source from surface drainage, 
may be flushed into it with sewage, 
or exist there naturally. Practically 
the only pathogenic bacteria that can 
survive in natural water without pro- 
tection by encasement within particu- 
late matter or other physical pro- 
tection long enough to transmit dis- 
ease to man are Salmonella typhosa', 
causing typhoid fever ; Vibrio comma, 
causing Asiatic cholera; and various 
species of Shigella, such as shiga, 
sonne, flexner and others causing 
bacillary dysentery. Infectious or- 
ganisms of the Salmonella group oc- 
cur frequently in unprotected rural 
water supplies*. 

Pathogenic bacteria are indigenous 
to the intestinal tract of warm- 
blooded hosts, particularly man. 
Since coliform bacteria are also nor- 
mally present in the intestinal tract 
and more readily identified, they are 
the only specific bacteria for which 
a search is normally made. The sani- 
tary quality of a water supply is 
determined by a statistical analysis 
of results from laboratory tests for 
coliform. In general, state health de- 
partments and public health officials 
tend to evaluate the sanitary quality 
of a water chiefly on the presence 
or absence of the coliform group. 

Unfortunately, other microorgan- 
isms besides bacteria that are patho- 
genic to man may be present in 
water. For example, Endamoeba his- 
tolytica, a protozoan, is a microor- 
ganism which causes amoebic dys- 
entery and may be water-borne. It 
will survive for long periods of time 
and remain infectious in water. There 
is much evidence that the virus of 


The work described in this paper is a part of 
a continuing study of small water supplies and 
is in part by grants ure, 
Inc. of Chicago, Ill. and from the Na 
Water Purification Foundation. 


poliomyelitis may also be water- 
borne. As early as 1912 polio viruses 
were found in sewage*®®. Epidemics 
of infectious hepatitis have been 
traced recently to the drinking of 
infected water 2% 8.35. Tn 1955, over 
50,000 such cases resulted in India 
from drinking inadequately treated 
river water contaminated with the 
virus of infectious hepatitis’®. 

The suggestion that water can 
even be contaminated naturally came 
from Russia where a water-borne 
epidemic of tularemia occurred in 
1935 among hayfield workers’®. 
“Swimmer’s itch” and other skin in- 
fections designated as Schistosome 
dermatitis affect bathers swimming 
in infected waters. The causative or- 
ganism is the cercaria, the free- 
swimming larval stage of certain 
parasitic worms. 

If the presence or absence of the 
coliform group of bacteria is to be 
used as an indicator of the sanitary 
quality of water, the results of labor- 
atory testing must be associated with 
the incidence of water-borne diseases 
in the area served. A satisfactory coli- 
form test only indicates a water to be 
free of pathogenic microorganisms. 
In many treated water supplies, the 
absence of the coliform organisms 
does not assure that a satisfactory 
destruction of all pathogenic micro- 
organisms has been effected. 

Water is disinfected to kill path- 
ogenic organisms and prevent water- 
borne diseases. Filtration and other 
methods of water treatment may re- 
move these organisms but are not 
substitutes for disinfection. Micro- 
organisms in water may be killed 
by the addition of chlorine, iodine, 
or ozone, by exposure to ultraviolet 
rays, ultrasonics, or by heating. 


by E. ROBERT BAUMANN, 
Prof. of Civil Engr., 
lowa Engr. Exper. Sta., 
lowa State Univ., 
Ames, Iowa 


Chlorine as a Disinfectant 


Chlorine is used for disinfection 
throughout the world. It is com- 
mercially available almost every- 
where and its use does not require 
much experience on the part of the 
operator; a high dose does no hu- 
man physiological harm; the main- 
tenance of a residual assures con- 
tinued disinfection; and the residual 
can be checked by simple tests. Chlo- 
rine became commercially available 
in 1909, but court action and legal 
decisions were required to establish 
water chlorination as a process bene- 
ficial to the public interest. The cor- 
rect dosages of chlorine and the re- 
quired contact periods to effect kills 
vary from species to species of wa- 
ter-borne microorganisms. These wa- 
ter-borne pathogenic microorganisms 
may be divided into five different 
groups : 

|. Enteric vegetative bacteria, e.g. Salmon- 

ella and Shigella. 

2. Viruses, e.g. hepatitis, polio, and Cox- 

sackie. 

3. Spore-forming bacteria, e.g. Bacillus 

anthracis. 

4. Intestinal protozoa, e.g. Endameoeba his- 

tolytica. 

5. Worms such as the cercariae of the 

Schistosomes. 

Enteric vegetative bacteria are in 
the group most easily destroyed by 
chlorine, and the cyst forms of in- 
testinal protozoa and the spore-form- 
ing bacteria are most resistant to 
chlorine. Relatively little is known 
about viruses and their resistance to 
chlorine except that their resistance 
probably falls between that of vege- 
tative bacteria and the cyst forms of 
intestinal protozoa. The coliform 
group of organisms has long been 
considered to be generally more re- 
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Table | 


Time in minutes required to produce 100 percent 

kill of the bacteria exposed to free chlorine of 

different concentrations, pH 7.0, temperature 20 
to 25°C.* 


Free 

chiorine 

range, 

mg/! coli 


0.010-0.025 >120 
0.026-0.035 >120 
0.036-0.045 120 
0.046-0.055 15 
0.056-0.070 90 
0.071-0.099 ! 
0.10-0.29 3 


S. Ty- 
Ps. pyocyanea phosa 


>120 >120 >120 
5 >120 >120 
3 15 120 
| 
| 


S. Dysen- 
teriae 





60 3 


3 3 
3 3 
| bias 





sistant to destruction by various 
chemical agents than pathogenic bat- 
teria. ~ 

Proper chlorine residuals accom- 
panied by intelligent chlorination con- 
trol of contact time can eliminate 
pathogens and food-spoilage organ- 
isms from water and can thus pro- 
vide a solution to most water disin- 
fection problems. Six factors deter- 
mine the effectiveness of chlorine as 
a disinfectant, and each factor is im- 
portant in determining the bacteri- 
cidal or germicidal effects of chlo- 
rine: 

1. Type and concentration of chlorine 
present: Chlorination with “free” chlorine re- 
is much more effective than with 
With 
either free or combined chlorine residuals, 
becomes 
increasing residuals. 


siduals 
“combined or chloramine" residuals. 


disinfection more effective with 

2. pH of water: Disinfection of water with 
chlorine is significantly more effective at low 
pH values (6.0 to 7.0) than at higher pH 


values (9.0 to 10.0). 
3. Duration of contact of organisms with 


With both free and 
chlorine residuals, effectiveness of disinfection 


chlorine: combined 
increases with the time of contact. 

4. Temperature of water: With both free 
and combined chlorine residuals, effectiveness 
of disinfection increases with increases of 
temperature within the normal water tempera- 
ture range. 

5. Types of organisms present: Different 
microorganisms react differently under various 
combinations of factors determining the ef- 
fectiveness of disinfection with chlorine. In 
general, we would prefer to have the coliform 
group of organisms more resistant than patho- 
gens of all groups under all combinations of 
factors. Unfortunately, this is not the case. 

6. Chlorine demand of the water: An in- 
crease in the chlorine demand of the water 
increases the amount of chlorine required to 
obtain a satisfactory free chlorine residual. 


Critical Disinfection Conditions 


In operating a water chlorination 


system for a farm, suburban home, 
or other small water supply, a sys- 
tem is needed that will operate for 
long periods without close attention. 
In other words, the chlorination sys- 
tem must produce safe water under 
a wide range of conditions. For ex- 
ample, pH water in Iowa farm ponds 
will usually vary from pH 6.7 to about 
8.0. Since farm pond waters are sur- 
face waters, any of the five groups 
of pathogenic microorganisms may 
be present. Large coliform concen- 
trations and some pathogens may re- 
sult from the use of the watershed 
by animals. The temperature of the 
water will vary from a high between 
80 and 90°F in summer to a low of 
32°F in winter. As the pond is filled 
and drained during periods of run-off 
and subsequent drought, the chlorine 
demand of the water will vary great- 
ly. Since storage capacity in most 
small water supply installations is 
limited to the pressure tank and wa- 
ter lines, the time of contact between 
microorganism and chlorine will be 
limited to the time it takes for water 
to pass from the point of chlorina- 
tion to the point of usage. This time 
will usually be measured in seconds. 
Under these variable conditions, the 
chlorination system must operate ef- 
fectively without frequent attention. 

To assure destruction of patho- 
gens, the chlorination procedure must 
adequately control one or two fac- 
tors to make up for the variation 
in the others. The pH of the water, 
the temperature of the water, the 
chlorine demand of the water, and 
the types of organisms present can- 
not be controlled economically. The 
minimum time of contact may be 
increased by providing for treated 
water storage after chlorination, but 
it is doubtful that this time can 
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economically be made to exceed five 
to 10 minutes in a pressure system 
used by the normal small water sup- 
ply. Only the type and concentra- 
tion of chlorine residual, therefore, 
can be controlled to assure adequate 
disinfection. Optimally, it is desir- 
able to maintain a “free” chlorine 
residual high enough to destroy all 
pathogens in a minimum contact 
period of, for example, seven min- 
utes. 


Review of Literature 


Experiments have been conducted 
to determine the relative resistance 
of various strains of bacteria to chlo- 
rine under many conditions. The re- 
sults reported are not always con- 
sistent. Various cultures and strains 
of pathogens require varying amount 
of chlorine for disinfection. When 
hypochlorite solution was used in 
1911 as a source of chlorine, at room 
temperature, the minimum amount of 
chemical required to kill E. coli in 
the minimum time tested was 1.5 to 
3 mg/l of available chlorine. For 
S. typhosa, from 1 to 3 mg/l was 
required**, Early investigators were 
not aware of the influence of pH 
on disinfection and the distinction 
between free and combined chlorine 
in evaluating the germicidal action 
of chlorine-bearing disinfectants. 
Many investigators neglected temper- 
ature effect. The minimum chlorine 
death values for vegetative cells was 
measured in 1928, but no attempt 
was made to control the hydrogen- 
ion concentration of the test sam- 
ples*®. In 1936 tap water was used 
in a study of resistance of coliforms 
and S. typhosa to chlorine and 
chloramine'*. Since certain factors 
then unknown affecting chlorine de- 
mand and effectiveness were not con- 
trolled, these results cannot be ac- 
cepted as indicative of the effect of 
chlorine or chloramine alone. 

The data in Table 1 are based 
on the first published data in which 
all presently known factors affecting 
chlorine disinfection were con- 
trolled*®. Tests were made at pH 
values from 6.5 to 10.7, at water 
temperatures of 2 to 5°C and 20 
to 25°C, and bactericidal efficiency 
was determined for free chlorine re- 
siduals with these general results: 


1. At values from pH 6.5 to 7.8, typhosa 
strains were slightly more resistant than coli- 
form strains to chlorine residuals below 0.1! 
mg/I. 








2. At pH 7.8, coliform strains were more 
resistant with concentrations of free avail- 
able chlorine exceeding 0.03 mg/I. 


3. At pH 8.5 and above, all strains of E. Summary of experimental results at 0 C.* 
coli were more resistant to free available 
Concentration Percentt 


chlorine than S. typhosa. 
4. At least 0.3 to 0.4 mg/\ of free chlorine a denncpiftha a . eT 20 0 
10.0 ve. 


‘ : ) . 
residual was required at pH 7.0 to kill all _ ma/ — _ 
bacterial organisms in one minute or less. 0.10 24.2 as 
3.45 


0.39 5.95 
In this study of the influence of 


Table 2 


Survival After Each Time Interval in Minutes 








0.80 3.45 
pH and temperature on the bacteri- 
cidal properties of chlorine in de- 
stroying coliform and other vegeta- 
tive cells, it was noted that the rela- 
tive resistance of E. coli and S. 
typhosa appeared to shift as the pH 
of the water changed. This phenome- 
non was investigated further by mak- 
ing additional experiments using 
chloramine as the disinfecting agent?. 

Tests conducted at levels from pH 
6.5 to 10:5 and at a temperature of 
20 to 25°C with species of E. coli, 
Aerobacter, and S. typhosa indi- 
cated that at pH 7.0 and a tempera- 
ture from 20 to 25°C, 100 percent 
kill cannot be expected in less than 
20 minutes with a_ chloramine 
residual of 1.2 mg/l. If all factors 
are the same, free chlorine is more 
effective than chloramine as a bac- 
tericidal agent. To kill 100 percent 
of the bacteria, about 25 times more 
chloramine residual is required than 
with free chlorine, if pH, contact 
time and temperature are the same’. 

In later studies, combined chlorine 
was also found to be much less 
efficient than free available chlorine 
as a bactericidal agent*’. To obtain 
a 100 percent kill using the same 
amount of available chloramine as 
chlorine, the exposure time had to 
be increased about 100 times. 

Test specimens were streptococci 
and coliforms in another study of 
the relative effectiveness of free 
and combined chlorine in disinfection 
of swimming pool water. This study 
also indicated** that : 

|. Free available chlorine is more effective 
than combined chlorine or chloramine. 

2. The minimum chlorine residual of 0.7 
mg/l which has been suggested in the past 
for swimming pools using chloramine treat- 
ment is insufficient to produce bactericidal 
effect. 

3. Streptococci bacteria in swimming pools 
are more resistant to chlorine than coliform 
bacteria. 


The results of tests such as those 
reported in Table 1 and in similar 
ones indicate that certain pathogens, 
such as §. typhosa and S. dysen- 
teriae, under some conditions com- 


1.65 
0.04 


0.37 

32.7 21.2 
0.12 32.0 20.9 
0.23 25.2 10.1 
0.53 10.3 2.6 
0.20 82.6 65.3 
0.53 68.6 36.1 
0.59§ 41.6 
1.95 16.3 


5.0 1.58 





* Reported by Weidenkopf 
t Free available chlorine 


t The values shown here are based on number of plaques forming from three dilutions of each 
sample with three plates inoculated from each dilution 


§ This run made with 100 times more organisms than others 


mon in small water supplies, are 
more resistant to chlorine destruc- 
tion than coliforms. This would in- 
dicate that in a treated water, the 
destruction of the coliforms would 
not necessarily indicate the destruc- 
tion of all the pathogenic bacteria. 

Recently, the public health sig- 
nificance of virus pathogens in a wa- 
ter supply has become increasingly 
important. Unfortunately, the resis- 
tances of all pathogenic viruses to 
chlorine have not been evaluated ex- 
tensively in controlled studies. Early 
studies were performed in 1931 in 
France on the inactivation of poli- 
omyelitis virus by chlorine. Although 
4 mg/l of chlorine is reported to 
have destroyed the virus in 24 
hours’, the pH, temperature, and 
minimum dose were not noted. The 
quantitative germicidal effect of chlo- 
rine on polio virus Type I, has re- 
cently been reported*?. The inactiva- 
tion of Type I poliomyelitis virus 
was studied by preparing samples of 
distilled water containing purified 
virus suspensions. The samples var- 
ied from pH 6.0 to 8.5 at a temper- 
ature of O°C. Chlorine was added, 
and the percentages of active virus 
were determined after 1, 2.5, 5, 10, 
20, and 30 minutes contact. It was 
found that a free chlorine concen- 
tration of 5.0 mg/l, ~which is an 
amount in considerable excess of 
that usually employed in municipal 
water supplies, inactivated the virus 
of poliomyelitis in between 5 and 
10 minutes at a temperature of 0°C 
and pH 8.5 (Table 2). 

Hepatitis is another pandemic dis- 


ease whose control has been serious- 
ly handicapped by the lack of evi- 
dence concerning its ways of trans- 
mission. Hepatitis virus in urine and 
feces have been reported in Africa’. 
There is no evidence that hepatitis 
is transmitted by the bites of in- 
sects. Definite evidence shows, 
however, that the common vehicle 
of transmission of the disease is a con- 
taminated water supply*-?!,2®33.54,39, 
The hepatitis virus will pass through 
a filter and will remain active for 
several years at 4°C, Because the only 
method of studying the efficiency of 
hepatitis disinfection is by using hu- 
man volunteers, few such studies have 
been completed*?. 

Coxsackie, commonly known as 
“C” virus, can easily be isolated from 
feces. Recent experiments® show 
that from seven to 46 times as much 
free chlorine is required to obtain a 
comparable kill of “C” virus as was 
required to kill a suspension of E£. 
coli. The results of the tests® are com- 
plete enough that quantitative inter- 
polations of chlorine residuals re- 
quired for disinfection under a wide 
variety of conditions are possible. 
Coxsackie and bacterial viruses in 
water cannot be removed completely 
by common water treatment meth- 


ods. 4,5 


This discussion to be continued as Part 
II in the next issue. In Part II, the 
author will summarize available data 
and draw conclusions from these to 
complete the discussion. 


References 
To be included in Part IT 
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Operation and Maintenance 


of Sewage Lagoons’ 


@ RAW SEWAGE stabilization lagoons 
have revolutionized sewage treat- 
ment in Montana. In 1952 upon the 
urging of the Missouri Basin office 
of the U.S. Public Health Service 
and the kind invitation of the State 
of North Dakota, Montana repre- 
sentatives together with other Mis- 
souri Basin states made a trip to 
study lagoon installations through- 
out North Dakota. From this be- 
ginning, Montana had 44 standard 
sewage lagoons in operation and 11 
under construction on July 1, 1960. 
Some of these 11 have now been 
completed and there have been addi- 
tional ones started since that time. 
Lagoons have been successful in 
Montana since the first one was 
placed in operation in 1953. We re- 
ceive such comments as: “most logi- 
cal and economical way to meet our 
sewage disposal problem’; “every- 
thing about it is excellent and main- 
tenance problems are practically 
zero”; “we recommend it for any 
town or city”; “no upkeep or main- 
tenance problem since construction 


*Delivered at Water & Sewage Works Operators 
School, Bozeman, Montana, November, 1960. 


LAGOON TREATING domestic wastes. 


other than riprapping banks”; “very 
well pleased with operation and cost 
—no operational problems so far” ; 
“very cheap”; “it is very satisfac- 
tory”. 

These few comments represent 
the feeling of many of our communi- 
ties in this state that have sewage 
lagoons. They also indicate that many 
of our communities are so cost con- 
scious that they are not maintain- 
ing their inexpensive lagoons proper- 
ly and trouble can be anticipated if 
proper, but minimal maintenance is 
not provided. 

In August of 1960 I was fortu- 
nate to meet in Kansas City with 
325 persons interested in sewage 
lagoons to participate in a symposium 
on sewage lagoons. Present at this 
meeting were representatives from 
30 states, 8 regions of the Public 
Health Service, and 8 foreign coun- 
tries. At this meeting it was brought 
out that lagoons are working satis- 
factorily in all states of the United 
States where they have been tried 
—from the northern or Canadian 
border to Mississippi on the south, 
from California on the Pacific Ocean 
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by C. W. BRINCK, Director 
Division of Environmental 
Sanitation, Montana State 
Board of Health 


to Virginia on the Atlantic. A lagoon 
is being used in Alaska at Fort 
Yukon inside the Arctic Circle. 
There are many lagoons in Alberta, 
Saskatchewan and Manitoba, and 
lagoons are being used in Melbourne, 
Australia primarily for new housing 
developments that cannot connect to 
the existing sewage treatment plant. 
Victoria, Australia has two lagoon 
installations and Queensland is de- 
signing lagoons. 


Lagoon Location 


We ordinarily state that lagoons 
should be located with the same care 
as a conventional sewage treatment 
plant—that is, it is best to have the 
lagoon downwind from the commun- 
ity and it should be about a quarter 
of a mile away from the community. 
This, however, is not always fol- 
lowed. In fact, sewage lagoons are 
serving some private developments 
that are within 100 to 200 feet of 
the development with no adverse 
effects reported. We think this is 
rather close. 


Two Cells Recommended 


One of our problems in Montana 
is to provide an adequate hydraulic 
loading for the lagoons. We must 
design the lagoons for a certain size 
in order to provide adequate surface 
area, but in the beginning we find 
that we do not have enough liquid. 
If it is not possible to add extra 
water to the lagoon when it is first 
being started, we can have trouble 
with such plant growths as cattails 
that start in shallow water and then 
take over. We now try to have the 
lagoon designed so as to have at 
least two cells. Then all the sewage 
can go into the first cell until there 
is sufficient flow to permit both 





cells to operate in parallel. 

When there is not too much sew- 
age it is possible to operate a two 
cell lagoon in series. This allows all 
of the sewage solids to settle in 
the first lagoon ; the second pond then 
acts only as a means for clarifying 
or polishing the effluent since there 
is not sufficient nutrient material 
for the algae to grow here. The 
algae die off in this second pond 
while the first lagoon will have a 
very heavy algal growth. 

In some places where odor is not 
a problem there may be an excessive- 
ly heavy loading of sewage in the 
first lagoon and then use the second 
lagoon only to catch the algae and 
permit it to die off before the ef- 
fluent drains into a natural water 
course. This is quite popular in the 
areas where there is not a great deal 
of ice formed, but there can be 
trouble with cloudy weather and not 
have the algal developments that we 
like to see. There also can be odor 
with this type of operation, particu- 
larly where there is an excessively 
heavy loading in the first cell. 

The hydraulic loading regulates 
the depth of liquid in the lagoon. 
During some Montana winters we 
may have as much as 2 feet of ice 
on the lagoon. We suggest that the 
liquid in the lagoon be drawn down 
in the fall of the year. The liquid 
overflow is quite stable because of 
the excellent algal growth during the 
summer. In the winter the effluent 
is not treated to as high a degree 
as in the summer, because there is 
not the light available, and with the 
ice forming on the surface there is 
no wind action. 

Therefore, if we draw down our 
lagoon to about a 3 feet depth in 
the fall of the year, which requires 
flexible controls, the liquid will ac- 
cumulate in the pond during the 
winter and raise to a depth of about 
5 feet in the spring. In this way 
there would be no overtlow during 
the winter. The winter effluent that 
did overflow would have in excess 
of 75 percent treatment as com- 
pared with about 60 percent for the 
average mechanical plant. About half 
of the lagoons have no overflow 
at any time. 


Site Preparation and Maintenance 
We desire to make the banks of 
the lagoons just as steep as possible 
in order to have a minimum amount 
of shallow water where weeds can 


grow. Yet, if the banks are too steep 
the wave action will erode the banks 
and there will be a gradual leveling 
out of the banks. We do not want 
this to happen since it would wash 
away our roadway that is on top 
of the banks, making it difficult for 
the person responsible for the op- 
eration to drive around the lagoon 
to patrol it and be certain that ani- 
mals are not digging into the lagoon. 
We suggest that the erosion be con- 
trolled primarily by having a good 
growth of grass on the inside bank. 
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It has been found that wherever 
there are weeds in a lagoon mos- 
quitoes do grow and breed. The prin- 
cipal mosquito that grows in the la- 
goon is Culex tarsalis. This mos- 
quito spreads and carries the com- 
mon sleeping sickness, also known 
as Western equine encephalitis. The 
first reports which we had indicated 
that mosquitoes did not breed in the 
lagoons. Apparently the studies were 
made where there were no weeds 
growing. 

We can control cattails if we can 


LAGOON TREATING oil refinery waste. 


Weed growths are not helpful but 
they have taken over at many la- 
goons. In order to control weeds 
before the lagoon is built, weedicides 
can be spread over the bottom of 
the lagoon. Common ones in use 
that have been satisfactory are Ure- 
abor made by U. S. Borax, Televar, 
and Karmex, both made by Dupont. 
Ureabor is sold by Montana Flour 
Mills in Montana, and can be dis- 
tributed at the rate of one pound 
per 100 square feet using an ordin- 
ary seeder since it comes in small 
pellets. After the lagoon is in op- 
eration, and if there is not grass 
started and the weeds get started, 
it may be desirable to draw down 
the lagoon water level and spread 
one of these weedicides along the 
bank. Studies by the U. S. Public 
Health Service indicate that Ureabor 
does not harm the algal growth in 
the lagoon. 

The primary reason for wanting 
to keep down the weeds is to pre- 
vent the development of mosquitoes. 


keep at least 26 inches of liquid 
over the soil. However, if cattails 
once get started, it is necessary to 
dig them out, for they can take over 
a pond. Frequent cutting of the grass 
and the weeds is necessary. We rec- 
ommend that the weeds and grass 
be kept to a 2 to 4 inch height and 
this can be done by cutting every 
3 to 4 weeks. 

There must be a _ good fence 
around the lagoon in order to pre- 
vent stock from wandering into the 
lagoon. If habitations are nearby, the 
fence should be child-tight. In Glas- 
gow this summer, a small child found 
his way to the lagoon and drowned. 
All the lagoons should have a promi- 
nent sign stating that it is a sewage 
lagoon and there should be no tres- 
passers. One of our problems has 
been older boys swimming in lagoons. 

If there is too large an expanse 
for the lagoon, there can be problems 
with waves eroding the banks. La- 
goons should not be greater than 40 
acres in size. In Montana, the ia- 
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goons are usually about 10 acres in 
size. If more lagoon area is needed, 
then the lagoon should be built in 
multiple cells. 


Odor 


We have had odors at lagoons re- 
ported in 12 of 30 replies to a ques- 
tionnaire for Montana. Ordinarily 
the odors are noted in lagoons where 
there is a high sulfate content in 
the natural water, and the odors are 
noted principally in the spring of the 
year just as the ice is beginning to 
melt. Ordinarily, the odors do not 
last more than a few weeks. How- 
ever, this rotten egg odor or sew- 
age odor can be very disagreeable, 
particularly if the odor is blowing 
towards habitations. This odor can 
be controlled by adding one pound 
of sodium nitrate for each pound of 
BOD that is in the lagoon. The ni- 


trate supplies oxygen to the bacteria 
in place of having the bacteria ob- 
tain the oxygen from the sulfate. 
By preventing the sulfate from 
breaking down, odors are prevented. 

If there are odors, we suggest that 
there be about 100 pounds of sodium 
nitrate added for each acre of la- 
goon each day for 3 days. Follow 
this with 50 pounds of sodium ni- 
trate for each acre per day for 7 
days. Ordinarily this will take care 
of all of the odor from a lagoon. 
If not, it may be necessary to add 
more sodium nitrate. 


Careful Design Required 


Lagoons are a method of sewage 
treatment. We now have over 1,000 
of them in the Missouri Basin area. 
The upkeep is very low—much low- 
er than that of a mechanical plant 
where a man must be on duty 24 


hours a day. There is ordinarily no 
expense for electricity other than 
pumping costs. Being so inexpensive 
there is an inclination not to provide 
any maintenance or operation for 
the lagoon. This can lead to troubles. 
A lagoon requires more careful de- 
sign than the regular mechanical 
plant where the design engineer can 
refer to a catalog and decide the 
kind of unit that should go in. There 
are many factors that must be con- 
sidered when the lagoon is designed. 

In addition to the lagoons serving 
a most useful purpose by providing 
inexpensive sewage treatment, they 
have assisted in solving the critical 
problem of conserving our streams 
by not discharging sewage into them. 
If the lagoon effluent should be dis- 
charged into a stream, it is treated 
—much higher than most mechanical 
plants. 





First of Its Kind 


A 190,000-gal. prestressed-c 0 n - 
crete water tank at Neoga, Ill., is the 
first to employ precast wall and roof 
panels. 

Designed and built by the Preload 
Co., Inc., New York, the tank is 
43.5 ft in diameter and has walls 
18 ‘ft«high. It has 21 wall panels 
and nine roof slabs. 


The wall panels are 6.5 ft thick, 
formed to the curvature of the tank. 
Threaded inserts were cast near one 
end to allow for eye-bolts for lifting. 
The panels were lowered into posi 
tion by a crane. The walls were pre 
cast by Federal Cement Tile Co., Chi- 
cago, and were trucked some 150 
miles to the site. 


The double-T roof slabs span the 
entire width of the tank. Slabs were 
installed in stepped fashion, the high- 
est slab being in the center of the 


tank. 
Co. 


Midwest Prestress Concrete 
Springfield, Ill., fabricated the 
slabs and trucked them to the site. 


After the roof slabs were in place, 
wall vertical joints were sealed with 
dry-packed mortar and prestressing 
operations were begun. The tank was 
WW rapped tightly with cable. A con- 
tinuous cable was spiraled around 
the tank. The cable was tensioned 
as it was applied. 
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Plant Engineering 
and Maintenance Show 


A new emphasis on management 
techniques will feature the next Plant 
Engineering and Maintenance Show 
and Conference in Philadelphia, Jan. 
22 through 25. 

The shift from themes of the past 
12 years was due to the new areas 
of science and engineering which 
have been developing. Although many 
of the 43 conferences will still be 
devoted to preventive maintenance, 
repairs and inspection, management 
techniques in the areas of plant en- 
gineering and maintenance have been 
added. 

Included will be such topics as 
cost control, operation-time control, 
work sampling, personnel relations 
and similar tools of management. 
Further information is available from 
Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y. 


Jamaica’s Water Director 
Dies 

Cornelius J. Keily, a director of 
the Jamaica Water Supply Co. since 
1909 and formerly its vice-president 
and general manager, died Oct. 20, 
1961, at the age of 84. 

Keily had been convalescing stais- 
factorily from abdominal surgery 
but succumbed to a heart attack. He 
was a member of the AWWA, the 
Jamaica and Queensboro Chambers 
of Commerce, the Jamaica Club and 
the Hempstead Golf Club. 
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Fig. |. NEW U.S. WATER System on Okinawa 


Water Rationing Relieved by the 


U.S. WATER SYSTEM 
ON OKINAWA 


@ Ideally U. S. engineers, back in 
1946, would have designed and con- 
structed an efficient and economical 
water system for the entire island of 
Okinawa. But things rarely happen 
in the ideal way and Okinawa’s pres- 
ent water system evolved through 
a slow, painful process of rush 
emergency construction measures 
implemented to meet immediate de- 
mands for potable water in large 
quantities. It wasn’t until 1950 that 
a serious approach to an integrated 
system was undertaken. 


by R. L. LANSCHE 
Technical Liaison Officer 
U. S. Army Engineer District, Okinawa 
Corps of Engineers 


In the early days when the U. S. 
first occupied Okinawa, the main 
source of water consisted of com- 
munity wells. These usually served 
from one to,a hundred families. They 
were constructed of stone, concrete 


block and mortar. The water was 
brought up by rope and bucket. Hand 
pumps, even now, are a rarity and 


_™many of these primitive rope and 


bucket wells are still in use. 
The capital city of Naha, which 
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in those early days contained but 
69 thousand persons, received its 
water from 12 springs utilizing one 
small slow-sand filtration plant. This 
served the city from 1932 until 1950. 
The U. S. Army Corps of Engi- 
neers was assigned construction of 
island water facilities to meet U. S. 
purification standards. Water needs 
were urgent but long range plans 
were out of the question. Also it 
was not known then, not locally at 
least, just how long the U. S. planned 
to remain in the Ryukyu Is- 
lands or how large a military force 
would be maintained. How much as- 
sistance should be accorded to the 
water needs of the local populace 
was a further consideration. The 
coming of the U. S. forces was 
accompanied by a great influx in 
the island population. The popu- 
lation of Naha, for example, has 
increased from 69 thousand persons 
to 200 thousand in the span of 15 
years. There are also new towns and 
villages that did not even exist be- 
fore the war. These are a few of 
the problems that confronted the 
early planners of the water system. 
From 1946 until as recently as 
1960, obtaining water on Okinawa 
was a very uncertain affair. There 
was the annual drought that varied 
in intensity and somewhat even in 
season. It usually, and always for a 
spell annually, meant hauling water 
to the heavily populated areas by 
horse-drawn wagon and trucks. 


U. S. Engineers Start Work 


The first positive approach to a 
central water distribution system was 
delayed until 1950. The water sec- 
tion of Army Command Post, en- 
gineer division, was assigned to com- 
plete supervision of all water pro- 
duction, island wide. Previous to 
this order each sub-post supervised 
the water system in its own area. 
These independent installations were 
manned by soldiers and local nation- 
als who, in most cases, lacked the 
essential technical knowledge to 
carry out that responsibility. These 
sub-post units consisted of 12 treat- 
ment plants, 2 filter plants, 6 pump- 
ing stations and 4 booster stations 
(See Figure 1) 

The first construction priority, in 
1950, was the rehabilitation of any 
of these existing units worth incor- 
porating into a central system. Orig- 


Fig. 3. 55 FT DAM on the Zukeyama 


inally the 12 springs serving Naha 
poured their water directly into a 
12 inch raw water line and the water 
was then fed in to the slow-sand 
filtration plant. There were some 40 
major breaks in this 3-mile stretch 
of line caused by World War II 
battle damage. The 12 inch line was 
replaced, one old Japanese pumping 
station was reclaimed and the filtra- 
tion plant was rebuilt. This effort 
constituted the total extent to which 
existing facilities were salvaged. 
Figure 2 shows the small Naha City 
water plant, built by U. S. Army 
Engineers and turned over to the 
Government of the Ryukyu Islands 
for operation. 

The nucleus of the new system 
is contained in one large plant called 
‘Ty Base” Water Plant (Figure 5). 
The plant contains the laboratory 
which tests water samples from all 
over the island. It is also the major 
treatment plant and serves as the 


Fig. 2. SMALL NAHA CITY, Okinawa, 
Water plant. 
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River, Okinawa. 


control center of the system. Telem- 
etry, radio and telephone com- 
munication for contact with satel- 
lite installations is utilized. The plant 
was designed for a capacity 8.6 
million gallons per day output. It 
was originally considered that this 
would supply all anticipated mili- 
tary needs and would furnish one 


million gallons of water per day to 
Naha. 


Miscalculation 


Unfortunately, this need was 
underestimated and at present 16 
million gallons per day is often dis- 
tributed. The output never falls be- 
low 10 million gallons per day fluc- 
tuating with the weather and the 
season. All facilities are operated on 
a 24-hour basis. The excess water 
requirements are presently obtained 
from continued operation of tem- 
porary plants. These plants were 
scheduled for phase-out when “Ty 
Base” could put sufficient water on 
the line. 

An increase in military forces has 
created a chain population reaction 
which in turn has created the ex- 
cessive water needs. The military 
personnel increase has been accom- 
panied by an attendant rise in U. S. 
civilian workers and increased em- 
ployment for local nationals. This 





Fig. 4. BOOSTER STATION at Tomari, 


Okinawa. 


situation has created a large migra- 
tion from outer Ryukyu islands. 

Most of the present water supply 
is derived from the rainfall run-off 
into surface streams and from deep 
wells. The island averages more than 
80 inches of rainfall per year; how- 
ever, there is often a shortage of 
water. Excessive use of water for 
agriculture, particularly for rice 
growing, the lack of sufficient water 
sheds plus the four month annual 
drought have caused critical water 
shortages in the past. 


New Dam 


A recent increase in water collec- 
tion and storage facilities was creat- 
ed with the construction of Zukey- 
ama Dam shown in Figure 3, 
which was completed in February 
of 1961. This 55 foot earth fill 
dam, when at capacity, backs up 


some 600 million gallons of water. 
This supply, through regulated 
stream flow, can enter the Ty Base 
plant for treatment and distribution. 

Although Army engineers have 
systematically incorporated most wa- 
ter sources into the island’s integra- 
ted system, future planning and ex- 
ploration is a constant program. A 
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sources, that originally were not suit- 
able for rapid development, such as 
well fields, bear investigation now. 

From the standpoint of potable 
water it appears that 20 million gal- 
lons per day is about all the island 
can produce. When this amount is 
regularly required distillation of the 
surrounding sea water would have 
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Fig. 5. TY BASE Water Plant at Kadena Air Base, Okinawa. 


present study indicates that a dam 
on a river, which flows into the 
ocean at Naha, could furnish that 
city with 5 million gallons of fresh 
water per day. Other promising 


to be considered. It is doubtful, how- 
ever, that with the addition of Zu- 
keyama dam that there will be any 
serious water shortage on Okinawa 
for years to come. 





Philadelphia Quartz Co.— 
130 Years Old 


Just a few years before the start 
of the Civil War, the Philadelphia 
Quartz Co. began experimenting with 
sodium silicate. Until that time, soap 
and candles had been its only prod- 
ucts. 

The company made its first re- 
corded sale of sodium silicate 100 
years ago on January 21, 1861. The 
Civil War, which broke out three 
months later, stimulated the sale of 
the product for use in soaps, due 
to the southern embargoes. 

By the time the nation celebrated 
its centennial, the company had added 
a technical representative who could 
demonstrate how silicate was used in 
soap. Calling upon a manufacturer, 
he produced from his satchel, minia- 
ture soap making equipment and pro- 
ceeded to make a small batch of soap 
in the buyer’s presence. 

An array of silicate products was 


offered, indicating new uses for a 
versatile chemical. In 1889, growing 
business in the Mid-West justified 
the opening of a silicate factory at 
Anderson, Ind. In 1905 the outdated 
Philadelphia plant was replaced by a 
new factory at Chester, Pa. It was 
decided to concentrate the entire en- 
ergies of the company on the manu- 
facture and development of silicates. 

Today, soluble silicates are used 
in a wide variety of industries ; i.e., 
soap, detergents, paper, paperboard, 
textile, refractory cement, oil, rub- 
ber, laundry, mining and foundry. 
They are used for the prevention of 
corrosion in water lines, for concrete 
hardening, in metal cleaning, in co- 
agulation of raw and waste waters, 
in the solidification of foundation soil 
and catalytic gel manufacture. 

The company is presently celebrat- 
ing its 130th anniversary and its 
100th year as a leader in the silicate 
producing field. 


G.E. Studies Sea Water 
Conversion 


General Electric has begun opera- 
tion of a new laboratory at Burling- 
ton, Vt., devoted to developing ways 
to extract fresh water from the sea. 

The laboratory will be used to in- 
vestigate and develop new technolo- 
gies for converting salt and brackish 
water to fresh water and to seek 
ways to improve present desalting 
methods. 

Sea water for laboratory tests has 
a saline concentration of about 35,- 
000 ppm. General Electric’s thin-film 
distillation process is capable of de- 
mineralizing sea water to less than 
one ppm, while U.S. public health 
standards require that impurities do 
not exceed 500 ppm. 

Scope of work presently under way 
is in the area of obtaining high heat 
transfer coefficients in evaporation 
and condensation through the use of 
thin films of water. 
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RESEARCH [id 


A need for better detection methods is shown by this report on . 


PROGRESS 


vv Sa? ee 


Determination of Low-Level 
Radioactivity in Water 


@ EXTENSIVE RESEARCH on the de- 
termination of low concentrations of 
radionuclides in water has lead to at 
least one major conclusion ; an urgent 
need exists for a reliable, reproducible 
and rapid method for the detection 
of gross activity of the order of 
10-8 pe/ml in water. 

Limitations of present equipment 
make it impossible to detect low-level 
radioactivity in water without concen- 
trating the radioactive substances. 
Concentration is accomplished 
by evaporation, distillation or solvent- 
extraction. Concentration by ion ex- 
change is also used for analysis of 
a large number of radionuclides from 
water samples for mass sampling. 

From this research it is expected 
that additional information on the 
distribution of radioactivity between 
filterable and non-filterable matter 
will be obtained. Based on such in- 
formation, a simple and _ reliable 
method for rapid radioassays would 
be of immediate and general applica- 
tion in this field. 

These studies were to develop a 
rapid and reproducible method for 
determining the gross alpha, beta and 
gamma radioactivity in water. There 
is presently no instrument capable 
of measuring activity approaching 
10-® pc/ml in water. The studies 
were, therefore, conducted with con- 
centrated water samples. 

Evaporation methods involve loss 
of short-lived isotopes. It is imprac- 
tical to count 0.22 disintegration per 
min for water containing radioactivity 
of 10-7 pc/ml with an instrument 
registering a background rate of 10 
to 20 counts per min. Consequently, 


by DR. WERNER N. GRUNE 
Professor of Sanitary Engineering 
School of Civil Engineering 
Georgia Institute of Technology 


it is necessary to determine activity 
at levels as low as 10~-® pc/ml or 
10 ppc/l. Measurements of this low 
order of magnitude are needed to 
determine the background radioac- 
tivity in natural waters and to de- 
tect increases in activity before they 
reach levels which interfere with the 
use of the water. 

From these investigations the fol- 
lowing results are expected: a rapid 
and reliable method for the analysis 
of gross low-level activity in water ; 
an accurate and simple technique for 
the separate determination of filter- 
able and non-filterable activities ; and 
a portable apparatus for the separa- 
tion of filterable and non-filterable 
activities and for their concentra- 
tion. 


Results Of Experimental Work 


Radionuclide Concentration by lon 
Exchange Resins 


It has been established rather con- 
clusively that radionuclides are re- 
moved from solution by ion exchange 
resins, although little work has been 
reported on the removal of very low- 
level mixtures of radionuclides in 
water. 

Most of the naturally occurring 
radionuclides are fairly well absorbed 
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Atlanta, Georgia 


by ion exchange media. Almost all 
of these radionuclides or their com- 
plexes are tri- or tetra-valent ions. 
Many of the cations have small ionic 
radii and are considerably hydrated. 
The only naturally occurring radio- 
nuclides likely to be present in water 
in measurable amounts are Uranium- 
238, Thorium-232 and Radium-226 
and their disintegration products. 
These radionuclides are found to be 
adsorbed quite well by ion exchange 
resins and both uranium and thorium 
are quantitatively adsorbed. 

From results obtained thus far, it 
appears that resins of medium cross 
linkage, high exchange capacity, high 
stability and 40 to 60 mesh size for 
optimum flow rate, will best con- 
centrate radionuclides. Good results 
have been obtained with a polysty- 
rene, sulfonated cation exchanger in 
the hydrogen form, a highly basic 
quaternary amine polystyrene anion 
exchanger in the hydroxyl form. 


Reproducibility of Sample Preparation 
and Accuracy of Counting 

In planning the organized collec- 
tion of laboratory data on studies 
for the determination of low-level 
radioactivity in water, and the anal- 
ysis of the significance of this data, 





it was necessary to evaluate these 
variables: 1) the reproducibility of 
activity determinations from a single 
source of radiation; 2) the differ- 
ence between the activity from two 
similarly prepared sources of radia- 
tion over a period of time; and 3) 
the reproducibility of sample prep- 
aration as determined from a num- 
ber of samples, prepared and counted 
on the same day. 

From results obtained from these 
studies it appears that considerable 
variation exists in the preparation of 
samples, although the indeterminate 
errors of radioactivity measurements 
are a part of the variance of the 
data. Further improvements of the 
reproducibility of sample preparation 
and the accuracy of counting are 
necessary. 


Wet Ashing Method 


A method for wet ashing ion ex- 
change resins has been investigated, 
using a mixture of concentrated per- 
chloric, nitric and sulfuric acids. This 
method does not require any highly 
specialized equipment. The prime 
requisite is the availability of a well 
ventilated fume hood. 


During the ashing procedure, a 
part of the sulfuric acid is decom- 
posed into sulfur trioxide and water, 
the sulfur trioxide being driven off 
with heat. After ashing is completed 
the substances adsorbed on the resin 
are contained in a small volume of 
concentrated sulfuric acid. Additional 
studies are necessary, however, to 
further evaluate the reproducibility 
of the wet ashing method. 


Dry Ashing Method 


A method of dry ashing ion ex- 
change resins is also under investiga- 
tion. Several variations of this tech- 
nique have been employed beyond 
the direct dry ashing method. These 
variations include dry ashing with 
magnesium nitrate, ammonium nitrate 
and pretreatment with hydrogen per- 
oxide. However, the direct dry ash- 
ing method proved to be the most 
feasible. This method is easy to per- 
form and requires only two basic 
items of equipment, porcelain evapo- 
rating dishes and the muffle fur- 
nace. The dry ashing method re- 
quires less manipulation and super- 
vision than the wet ashing method. 


Comparison of Wet and Dry Ashing 
Methods 


Wet ashing procedures have the 
following advantages over dry ash- 
ing: 1) procedure particularly ap- 
plicable to small quantities of resin, 
up to 25 grams; 2) Procedure may 
be carried out in a liquid medium 
and at a lower temperature; and 
procedure is slightly faster. Dry ash- 
ing procedure has the following ad- 
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vantages: 1) less subject to error 
due to fewer liquid transfers; 2) 
less equipment required; 3) little 
direct supervision is necessary; and 
4) very useful when relatively non- 
volatile, heavy metals are adsorbed on 
the resin. 


Separation of Filterable and 
Non-Filterable Matter 


Millipore membrane filters were 
used for a preliminary study on the 
retention of activity by membrane fil- 
ter. A membrane filter serves the 
purpose of separating filterable and 
non-filterable matter from a water 
sample for a more detailed analysis 
of gross activity. Results point out 
that up to three percent of the 
a+ activity was retained by the 
filter when relatively high uranyl 
acetate concentrations were employed. 


Elution 

Although elution is a well estab- 
lished analytical procedure for re- 
moving adsorbed ions from ion ex- 
change resins, it is not considered 
applicable in these studies for sev- 
eral reasons. It requires large vol- 
umes of an elutriant. It is probable 
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that a single elutriant would not 
suffice. It is a more time consuming 
process. 


Future Planning 


On the basis of previous studies, 
the investigations will be intensified 
with natural and artificial radionu- 
clides to determine the optimum con- 
ditions for concentrating them. Much 
work remains to be done to evalu- 
ate the best resins for the different 
radionuclides and for mixtures of 
them. Determinations of resins will 
be based on; flow rate, solids con- 
centration, mesh size, degree of cross- 
linkage and stability. 

Investigations with natural and 
simulated stream and lake waters 
will be carried out to determine the 
amount of resin required to con- 
centrate sufficient radioactivity for 
counting and to study interference 
by any minerals in the water. 

A portable field apparatus, as 
shown in the Figure, has been de- 
signed to separate filterable from 
non-filterable matter and pass the 
filtrate onto the ion exchange column. 
The non-filterable matter will be re- 
tained by a membrane filter. As il- 
lustrated in the Figure, a plastic 
squeeze bottle is mounted above the 
millipore filter to provide the re- 
quired pressure for filtration and 
to standardize the amount of water 
run through the resin. 

Additional research is required to 
improve and refine both wet and 
dry ashing methods and to compare 
them for final choice of method. 





Spokane Announces 
Highlights of °60 

Spokane, Wash., sewage treatment 
plant recently released its 1960 an- 
nual report listing Highlights of 1960. 

The plant employs 22 men selected 
from 104 enrollees of a 10 week 
school. All of the operators have at- 
tended the Short School at Wash- 
ington State University and are certi- 
fied by the State. 

Last year, several improvements 
were made including coded colors on 
piping and equipment, a skywalk plat- 
form beneath filters, leveling of lawn 
areas, asphalting of clarifier area, 
equipment installation, vehicle pur- 
chases and expansions planned. Total 
treatment costs were $194,181.04, for 
an average of $26.72 per mg treated. 
A total of 1,070 calls were made by 
the sewer maintenance division. 
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RAY E. LAWRENCE, Presi- 
dent of the Water Pollution 
Control Federation and con- 
sultant, Black and Veatch, 
Kansas City Mo., presided 


THE HONORABLE FRANK 
E. MOSS, United States 
Senate (Utah), headed the 
impressive list of speakers at 
the Milwaukee meeting. 


HARRY E. SCHLENZ, presi- 
dent of Pacific Flush Tank 
Co., Chicago, Ill., was 
elected president of the 
Water Pollution Control 


DR. JACK E. McKEE, pro- 
fessor of engineering in 
Environmental Health, Cali- 
fornia Institute of Technol- 
ogy, Pasadena, Calif., was 


at the 34th annual Federa- 
tion meeting. 


Federation. 


elected vice-president of the 
WPCF. 


Record Attendance At Milwaukee WPCF Conference 


@ tHe 34TH ANNUAL conference of 
the Water Pollution Control Feder- 
ation broke all previous attendance 
records. Nearly 1800 members and 
their wives attended the meeting, held 
in Milwaukee, Wisc. Reports of tech- 
nical papers have been scheduled for 
later Water and Sewage Works is- 
sues. 


New Officers Elected 


The Federation, whose membership 
now exceeds 10,000, named as its 
president, H. E. Schlenz, head of the 
Pacific Flush Tank Co., to become the 
first manufacturer to receive this hon- 
or. Also elected was Prof. Jack E. 
McKee, who, as vice-president, will 
work with Schlenz in carrying on the 
work of the Federation during the 
coming year. McKee is professor of 
engineering in Environmental Health, 
California Institute of Technology, 
Pasadena. 


Federation Luncheon 


Retiring Federation President Ray 
E. Lawrence presided at the annual 
luncheon at which the featured speak- 
er was the Honorable Frank E. Moss, 
U. S. Senator from Utah. Long an 
active proponent of water pollution 
abatement, Senator Moss heads the 
Senate Public Works Committee and 


was instrumental in providing im- 
portant portions of the 1961 amend- 
ments to the Water Pollution Control 
Act and securing passage of this leg- 
islation. 

Senator Moss reviewed past and 
present water pollution control activ- 
ities and provided interesting back- 
ground on the new legislation. Point- 
ing to 1961 as a possible epochal year 
in water resource management, he 
suggested that it may be the historic 
year when the country finally faced 
up to its water pollution problems. 

He referred to water pollution as 
a “galloping disease,” the diagnosis 
for which was provided by the Na- 
tional Conference on Water Pollu- 
tion and by work of the Senate Select 
Committee on National Water Re- 
sources. He believes the Federation, 
through its members and the entire in- 
dustry, has provided full information 
for its treatment and cure. Amend- 
ments written into the 1961 legisla- 
tion take five steps, according to the 
Senator : 


1. Broaden and strengthen 
Federal enforcement powers. 


the 


2. Provide the basis for a greatly 
stepped-up program of waste-treat- 
ment works construction. 


3. Call for an intensified program 
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of research, looking toward more ef- 
fective methods of pollution control, 
with special emphasis on regional var- 
iations. 

4, Establish in law the principle of 
water quality control as a criterion in 
planning and building Federal reser- 
voirs. 

5. Give the Secretary of Health, 
Education, and Welfare full respon- 
sibility for administration. 


Honors Conferred 


The Federation conferred honor- 
ary memberships on Dr. H. Heukeleik- 
ian and Dr. George E. Symons during 
its Milwaukee meeting. Heukelekian 
is chairman of the Department of San- 
itation at Rutgers, the State Univer- 
sity, New Brunswick, N. J. Symons 
is a consultant, Larchmont, N. Y. 

Samuel A. Greeley, consulting en- 
gineer of the firm of Greeley and Han- 
sen, was honored by the Federation, 
being named to receive the Charles 
Alvin Emerson Medal. Federation 
President Lawrence presented the 
award and referred to Greeley’s “de- 
votion to the highest principles of the 
sanitary engineering profession and 
for his exemplary career as a re- 
nowned consultant.” 


CONTINUED ON PAGE 481 





Sewage Disposal Plant Separates 
Sanitary and Industrial Flow 


@ ro process over 6,700,000 gallons 
of sanitary sewage and _ industrial 
waste per day, a new $800,000 sew- 
age disposal plant at Watsonville, 
Calif.. was designed and built to 
handle the influent through two in- 
dependent systems. It also replaced 
an outmoded facility at the site. 

This disposal plant, built by a joint 
venture of Freedom County Sanita- 
tion District and the City of Watson- 
ville, has three unique features: one 
is the 100 percent separation of 
Sanitary and industrial sewage 
throughout the plant; another is 
steam injection into the circulating 
sludge at the digesters ; and the third, 
use of bronze-faced flap gates to 
control flow. 

Sanitary flow is chlorinated, 
passed through comminuting bar 
screens, preaeration tanks and sedi- 
mentation tanks, with the sludge go- 
ing to two steam-heated digesters in 
series. It then passes to sludge dry- 
ing beds, with the effluent flowing 
into an outlet header. 

The industrial influent serving nu- 


merous fruit and vegetable proces- 
sors parallels the sanitary sewage as 
it passes through the plant. The re- 
sulting effluent is picked up by a 
second outlet header. At this outlet 
header the industrial effluent can 
be made to flow into an irrigation 
line or it can be combined with the 
sanitary effluent to flow into a single 
outfall line. 

A junction structure at the beach 
combines both the industrial and the 
sanitary lines, through a 36 in. flap 
gate, onto one 3,850 ft outfall line 
laid on the ocean floor. At this dis- 
tance from shore the sanitary efflu- 
ent, already reduced to a safe BOD, 
and the industrial solids in suspension 
cannot contaminate the water in 
swimming areas. 

In the plant area, Armco Drain- 
age and Metal Products Co., sup 
plied 24, 30 and 36 in. flap gates 
with three 24 in. and one 42 in. 
bronze-faced flap gates; and a 36 
in. sluice gate to handle the intri- 
cate flow of sewage. Bronze-faced 
gates at the terminal of the raw 


sewage lift eliminated the need for 
installing expensive check valves on 
the raw sewage pumps. Two bronze- 


GATE BEING lowered into sump for 
installation. 


THE TWO DIGESTERS, pump structure, base poured for aeration tanks, sedimentation tanks, with chlorination and 
present screen plants in foreground. Crane ditches for inlet piping. 
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faced gates from the former plant 
were utilized since, on inspection, 
they were found to be in excellent 
condition even after years of serv- 
ice. They will be installed in the 
new lines. 

From the original sewage disposal 
facility the existing chlorination plant 
was utilized, but existing rotary 
screens and pumps were abandoned. 
Also, an emergency 33 in. bypass 
to nearby Pajaro River was incor- 
porated and in-place piping and elec- 
trical conduit remains for possible 
future use. 


The plant was designed by Brown 
and Caldwell of San Francisco which 
had Charles C. Hoge II as resident 
engineer. Royal E. Fowle is the 
Watsonville City Engineer. The 
prime contractor was Utah Construc- 
tion and Engineering Co., San Fran- 
cisco. Sub-contractors included the 
Granite Construction Co., of Wat- 
sonville, for all earth-work, drainage 
and paving of access road and park- 
ing areas; Crowley Co., of Mountain 
View for plumbing and mechanical 
work; and Collins Electrical Co., 
of Stockton for all electrical work. 
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WELDED STEEL pipe cement-lined 
discharge line goes into pump room 
at Watsonville California new sewage 
treatment plant. 





Expert Decries Arizona 
Water Deficit 


Arizona’s water problems are more 
acute than anywhere else in the 
United States according to Dr. 
Andy McComb, head of the Uni- 
versity of Arizona Watershed Man- 
agement department. 

Speaking to the National Water- 
shed Congress in Tucson, Dr. Mc- 
Comb charged that “There is no 
place in the United States and there 
are no large areas of the world with 
more acute water problems than 
Arizona.” 

The professor decried the 3,000,- 
000 acre-feet of water per year def- 
icit in the state. This is based on an 
estimated demand for water of 
6,000,000 acre-feet per year, com- 
pared to a supply of only 3,000,000 
acre-feet per year. “Our main prob- 
lem,” he declared, “is to get enough 
water to make up the present deficit 
between present use of water and 
sustained yield supply.” 

He warned that sooner or later, 
mining of ground water must stop. 
Pointing to studies made in the 
Sahara Desert, Dr. McComb stated 
that some of the water there is 
40,000 years old, clearly illustrating 


the length of time it takes to build 
up ground water reservoirs. 

The underground water supply in 
the basins of central and southern 
Arizona are estimated to be at least 
equal to the amount of water in 
Lake Michigan. This is a large sup- 
ply and would last for many years 
were it all available, economic to 
pump, and there were no salt prob- 
lems. 

Three programs are being studied 
as possible solutions to the Arizona 
water problems. They are: 1. getting 
more water from the oceans and 
clouds ; 2. saving water through bet- 
ter handling and use; and 3. get- 
ting more usable water from water- 
sheds. 

Ceramic Tile Standards 


The standard types, sizes, shapes 
and grades of ceramic tile for walls 
and floors are now found in a U.S. 
standards books. 

The standard, Simplified Practice 
Recommendation R61-61, Ceramic 
Tile for Floors and Walls, is issued 
by the U.S. Department of Com- 
merce, and may be obtained from the 
Superintendent of Documents, U.S. 
Government Printing Office, Wash- 
ington 25, D.C., at 10 cents a copy. 
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Ionics, Inc. to Build Water 
Desalting Plant in Saudi 
Arabia 


Ionics, Inc., reported record first- 
half sales of its water desalting 
equipment and research and develop- 
ment services amounting to about 
$1.2 million. : 

It was also revealed that pure, 
fresh water, electrically converted 
from brackish desert wells, will be 
supplied soon to the 6,000 inhabi- 
tants of the isolated desert commun- 
ity of Dhahran, Saudi Arabia. A 
salt water conversion plant which 
will produce 115,000 gpd of good 
drinking water was recently shipped 
by the Cambridge, Mass., firm. Dhah- 
ran is the headquarters of the Ara- 
bian American Oil Company (A- 
ramco), owner of the new plant. 

As early as 1954, Aramco began 
making use of the Ionics “electro- 
dialysis” process in its operation in 
Saudi Arabia, and some of the first 
Ionics water desalting plants were 
installed in Arabia. The new plant 
for Dhahran will be one of the 
largest commercial _ electrodialysis 
plants in the world. It will replace 
a distillation system which has been 
serving the community for a number 
of years. 


Electronic Test Analysis 


Pumping tests on wells may be 
analyzed by using electronic models, 
according to a Geological Survey re- 
port. 

Pumping tests are made to deter- 
mine the water-bearing properities 
of rock formations lying below the 
land surface. 


The report describes the design 
and construction of an electric ana- 
log of flow to wells. The analog 
was used to compute the properties 
of water-bearing materials, using test 
data collected years ago near Grand 
Island, Nebraska. 

The study showed that present 
methods may lead to inaccurate esti- 
mates of the water-bearing proper- 
ties if the water in the formation ‘is 
nonartesian. 


The report, “Electric Analog of 
Three-Dimensional Flow to Wells 
and its Application to Unconfined 
Aquifers,” is available from: Ge- 
ologic Survey, 1242-G General Serv- 
ices Administration Building, 18th 
and F Sts., NW., Washington, D. C. 














Illinois AWWA Advancement Seminar 


@ Wirt Pustic Relations the top- 
ic, the Illinois Section of the Ameri- 
can Water Works Association held 
an Advancement Seminar at the Ho- 
tel Orlando in Decatur, the middle 
of last September. 

After the get-acquainted meetings, 
the seminar opened with a list of 
speakers directing their attention to 
the problems of public opinion, press 
relations and public support. 


Your Public Relations Job 


J. Edwin Jacobs, director of the 
Public Relations Division of Buchen 
Advertising, Inc., Chicago, explained 
the job of the water utilities official 
in dealing with the public. 

This veteran newspaper and public 
relations man, and the editor of 
CIPRA’s Community Relations 
Portfolio, told the 40 members that 
the biggest job is getting the public 
on your side. 


Ways to Win Your Public 


Jim M. Milligan, of Mueller Co., 
discussed ways in which the men 
can and should work with civic or- 
ganizations in the community. 

Milligan, who was selected as De- 
catur’s “Young Man of the Year” 
early in 1961 for his community 


participation, said that including 
utility affiliations in any release, 
and continual contact with the pub- 
lic through talks and films, were the 
best ways to influence the public. 


Stretching Your Printing Budget 


Bernard Cullen, chief of graphic 
arts section of the Chicago Depart- 
ment of Water and Sewers, explained 
some of the ways in which a print- 
ing budget could be expanded. 

Of course, Cullen explained, the 
best way is to stay within the origi- 
nal budget and get the most out of 
what you have. Cullen has earned 
a national reputation for the ef- 
fectiveness of the printed material 
he has designed working within a 
limited budget. 


Luncheon: Winning Support 


Featured speaker of the seminar 
was Virgil W. Langworthy, editor 
of Water & SEWAGE Works, who 
told members How to Win Support 
of Public Officials, at the Advance- 
ment Luncheon. 

Langworthy explained that ac- 
tually the title was erroneous since 
each man there had won support 
when hired for the job and also that 
each man was a public official. 

The editor, who was previously a 


water works operator and superin- 
tendent at Lansing and Adian, Mich., 
a project engineer for the water and 
sewage division of Builders Iron 
Foundry Co., and a research chemist 
for the Chlorine Institute, set forth 
several sound principles on which 
to build and work: 

“Seek increased support from 
everyone; do not relax; do not hit 
and run; keep your skirts clean;” 
and what to do and how to do it 
in press and public relations. 

The latter of these he dealt with 
in detail, telling members just what 
to do to increase their public support. 


Anatomy of a News Release 


Sherwood Ross, public relations 
man of the Department of Water 
and Sewers of Chicago, and a 
nationally-published writer on water 
supply topics, lead a panel on the 
building of a newspaper story. 

The panel staged a practical dem- 
onstration on what constitutes a news 
story, how to gather and write in- 
formation about the plant in a man- 
ner acceptable to editors, and other 
similar topics. 

The discussion continued the en- 
tire afternoon and directed these 
subjects towards practical application 
in the field. 
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A report of Research being carried on in England dealing with the. . . 


Composition of Sewage and 
Sewage Effluents - Part 2 


@ THE COMPOSITION of sewage under 
investigation at Stevenage, Eng- 
land, has revealed interesting results. 
The concentrations of various chem- 
ical groups, in solution and in sus- 
pension, in fresh sewage are given 
in Fig, 2c and Table 4. The values 
in the figure refer to an 8-hour 
composite sample and those in the 
table to a 24-hr composite sample. 
In both cases about 75 percent of 
the organic carbon in whole sewage 
and 79 percent in settled sewage 
were assigned to chemical groups. 
About half the identified carbon in 
solution was in the form of carbo 
hydrate; in suspension fats formed 
the largest group determined. The 
increased strength of the 8-hr com- 
posite samples was due mainly to 


by LEO WALTER, Consulting Engr. 
and Technical Author 
Painswick, Nr. Stroud 
Glos., England 


higher concentrations of 
drates and proteins. 
Changes in composition which 
took place when the settled sewage 
was subjected to aerobic and anaero- 
bic treatments for 16 hr are also 
shown in Fig. 3. All groups in solu- 
tion suffered partial removal on 
aeration, the most marked decrease 
being that of carbohydrates, both 
hexoses and pentoses. Anaerobic 
treatment brought about decreases in 
soluble carbohydrates equal to those 


carbohy- 





Table 4 


Composition of Stevenage sewage and of the effluent obtained on 
treatment in a percolating filter. 


Sewage 
(24-hr composite 
sample) 


Settied 
Constituent Soluble 
Fat - acid 0 
Fat 
Protein 


- ester 0 


8.0 
Amino acids 5.0 
Carbohydrates 
Soluble acids 
Amides 
Anionic surface- 
active agents 
Creatinine 3.5 
Amino sugars 1.8 
0.2 
311 


232 


Muramic acid 
Total — by analysis 
— by addition 





Proportion identified 


(percent) 75 80 


Total 


46.1 
23.5 
21.5 2.99 


46.0 
19.6 


79 


Effiuent Removal 


by 


biologi- 


cal 


filtration 


Settled 
(BOD = 


12 ppm) 

Whole tp APES 
(ppm) Soluble Total 
0.12 0 0.04 
0.12 0 0.02 
0.99 0.99 
0.06 0.06 
1.63 0.24 0.57 
1.78 1.65 1.69 
| (not determined} 


by 
biologi- 
cal 
filtra- 
tion 


99 
99 
86 
99 
96 
91 


by 


ment 


99 
99 
95 
99 
99 
9\ 


5.0 0.06 


1.45 1.40 
(not determined) 
0.38 0 0.07 
0.05 0 0.0! 
26.9 14.0 16.5 
8.6 3.6 49 


1.41 89 


65 
50 
88 


89 
94 
90 


32 26 29 
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followed 
settie- 


(pe: cent) 


resulting from aeration (80 to 95 
percent), but amino acids were less 
affected. The anaerobic breakdown 
was not complete in 16 hr, and the 
concentration of acids, especially 
volatile acids, rose. The concentra- 
tion of organic carbon in solution 
not identified (27 ppm) was not 
greatly changed by any of the treat- 
ments (19 to 29 ppm). 

In other experiments the rate of 
anaerobic breackdown of carbohy- 
drates in solution at 20°C was found 
to be 3 to 4 ppm per hr during 
the first 6 hr, while the concentra- 
tion of soluble acids rose from about 
10 to about 20 ppm. Figure 3 also 
shows that the most marked effect 
on suspended matter was the large 
decrease in the concentration of fats 
on aeration. Small amounts of car- 
bohydrates were built up into sus- 
pended solids by both types of treat- 
ment but the concentration of pro- 
tein increased only on aeration. 


Composition 

Volatile acids: Oi the acids pres- 
ent in solution in fresh sewage, about 
half, in terms of acidity, were vola- 
tile in steam. The average concen- 
tration of volatile acids in four 24- 
hr composite samples was 14.9 ppm 
(range 8.5 to 20.1) while the average 
of five 8-hr composite samples was 
only 4.5 ppm (range 3.5 to 5.3). 
This difference is due to genuine 
differences in composition at the 
time of sampling and only partly, 
if at all, to production of acid after 
sampling. The concentration of vola- 
tile acids in Stevenage sewage falls 





within the range 2.5 to 20 ppm 

reported for American sewage* °. 
Formic, acetic, propionic, butyric, 

and valeric acids, or isomers of the 


Carbohydrates: The main sugars 
present in solution in fresh sewerage 
were found by paper chromatog- 
raphy® to be glucose, sucrose and 
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lactose, with smaller proportions of 
galactose, fructose and the pentoses, 
arabinose and xylose. The hexose/ 
pentose ratio ranged from 10 to 12. 


Glucose was the main component in 
hydrolysates of the three types of 
suspended solids; galactose, arabin- 
ose and xylose were also present in 
all solids. Mannose, ribose and the 
methyl pentoses, rhamnose and fuc- 
ose, were present only in some solid 
fractions. The hexose/pentose ratio 
in solids was 2.0 to 2.6. 


Solids obtained from filter effluent in two successive stages 
[x 20 compared with (a) & (b)} 


SETTLEMENT 10-4 p.p.m. CENTRIFUGING 2-5 pp.m. 


Composition of sewage effluents 

The distribution of organic carbon 
between suspension and solution in 
whole effluent (Table 5) shows that 
a larger proportion was present in 


D = PROTEIN 

—E = CARBOHYDRATE 
F = SOLUBLE ACIDS 
SG = AMIDE 


H = ANIONIC NUMBERS BESIDE THE 
DETERGENTS LETTERS ARE PERCENT- 

J = AMINO SUGARS AGE OF TOTAL CAR- 

K = MURAMIC ACID BON IN FRACTION 

COMPOSITION OF SUSPENDED SOLIDS as proportions of the total carbon 

WHOLE SETTLED 


CONSTITUENT connae plea 


SETTLED SEWAGE AFTER TREATMENT 
last two, were detected in fresh FOR 


sewage and the large increase in 
acidity brought about by anaerobic 
conditions was due to acetic acid 
and, to a lesser extent, formic acid. 


Bei AERATION BUBBLING WITH N 
BH - 


FAT-ACID # | 


FAT-ESTER 


Non-volatile soluble acids: Twelve 
or more non-volatile acids were de- 
tected in solution in fresh sewage 
by silica-gel chromatography. Six 
were provisionally identified as glut- 
aric, glycolic, lactic, citric, benzoic 
and phenyl-lactic acids. A few of 
the acids were present in sewage at 
a concentration of 1 ppm but most 
were present at the 0.1 ppm level 
or lower. : 


Higher fatty acids: Reversed- 
phase chromatography on paper or 
columns has shown that about two- 
thirds of the higher fatty acid con- 
tent of fresh sewage solids consists 
of palmitic, stearic and oleic, or oleic- 
type, acids present in roughly equal 
proportions. 











PROTEIN 











AMINO ACIDS 


CARBOHYDRATES 


SOLUBLE ACIDS 
Proteins and amino acids: It was 
thought that protein and amino- 
acid values reported here might be 
low since only 45 to 65 percent 
of the Kjeldahl nitrogen reacted in 
the ninhydrin test for amino acids. 
Confirmation of these values, how- 
ever, comes from a recent paper’? 
from which it may be calculated that 
45 to 50 percent of the total nitro- 
gen in various sewage solids and 
sludges was present as amino acids. 
These were determined more accur- 
ately than in the present work by 
separating the individual amino 
acids, some twenty in all, chromato- 
graphically before estimation. 


AMIDE 
ANIONIC DETERGENT 


CREATININE 


UNIDENTIFIED 














Sal | / 


SUSPENSION ZZZSOLU TION 


Fig. 2d. COMPOSITION OF WHOLE Sewage and Settled Sewage before and 
after Aerobic and Anaerobic Treatments. (Results in ppm). 
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Table 5 


Distribution of organic carbon and nitrogen between suspension and 
solution in effluent from percolating filter treating Stevenage 
domestic sewage. 





Coarse 


Constituent suspension 





Organic C 10.4 (39) 
Total N_ (Kjeldahl) 1.7 (37) 
Oxidized N 0 
Ammonia N 0 


Suspended matter 31.2 





suspension 


Fine 
Solution Whole 


(parts per million) 
25 (9) 14.0 (52) 
0.4 (9) 2.5 (54) 
0 68.0 
0 15 
8.8 0 





26.9 (100) 
4.6 (100) 
68.0 
15 
40.0 





Figures in brackets are percentages of total concentration. 





solution and a smaller proportion 
in fine suspension than in settled 
sewage. 

Results of analysis of the two 
grades of suspended solids (Figure 
2c) show that a smaller proportion 
of the organic carbon was identi- 
fied then in the suspended matter 
from sewage. The most signifi- 
cant difference was the very much 
lower fat (acid and ester) content 
of humus; proportions of protein 
and carbohydrates were the same or 


“soluble acids”. The concentration 
of most constituents, soluble and in- 
soluble, in the effluent, having a BOD 
of 29 ppm, from a less efficient filter 
were two to two-and-one-half times 
higher than those given in Table 4. 

Much less organic carbon was 
accounted for in whole and settled 
effluents than in sewage. While fats 
comprised the largest group detected 
in sewage, proteins formed the group 
detected in highest concentration in 
whole effluent. In settled effluents, 








CONCENTRATION (p.p.m. Cc) 


: 





acidit 
from c 





87 


92 




















WF __ HES 





Acetic acid 


Propionic acid 


Butyric acid Valeric acid 


Fig. 3. EFFECT OF ANAEROBIC Treatments on the Concentration of Fatty 


Acids in Settled Sewage. 


slightly higher than corresponding 
proportions in sewage solids. 

The concentrations of various 
groups in solution and suspension 
in whole effluent from an efficient 
pilot-scale filter are given in Table 
4. Since losses occurred during cy- 
clone evaporation of candle-filtered 
effluent, the values for soluble con- 
stituents are probably low, especially 
for volatile acids included under 


soluble acids in anionic detergents 
were the largest groups. 

From Table 4 it may be seen that 
88 percent of the organic carbon in 
settled sewage was removed by bio- 
logical filtration and this was in- 
creased to 93 percent by settlement 
of the effluent. The removal of 
BOD after filtration and settlement 
was 96 percent. Only proteins, 
amino sugars and muramic acid were 
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removed to a lesser extent by bio- 
logical filtration than the total or- 
ganic carbon. Subsequent settlement 
brought the percentage removal of 
these groups to that of the total 
organic carbon. 


Significance of muramic acid 


Although amino sugars are pres- 
ent in many forms of living matter, 
an amino-sugar derivative, muramic 
acid (3-0-a-carboxyethylglucosam - 
ine), has so far been detected only 
in the cell walls of many species of 
bacteria, including E.coli. Mura- 
mic acid in a mixture should, there- 
fore, indicate the presence of bac- 
teria. However, since the substance 
is present in the cell wall, the pro- 
portion in broken or lysed cells will 
be greater than in whole cells. Thus 
the proportion of muramic acid in 
a mixture can be taken only as a 
rough indication of the proportion 
of bacteria present. 

The proportion of the total organ- 
ic material, present as amino sugars, 
in eight samples of sewage solids 
was 0.60 percent and in seven sam- 
ples of humus solids 3.4 percent. 
The proportions of muramic acid 
in the same samples were 0.06 per- 
cent and 0.42 percent, indicating 
that humus solids probably contained 
about seven times as much matter 
of bacterial origin as suspended sol- 
ids in sewage. 


Conclusions 


Up to three-quarters of the organ- 
ic carbon content of crude domestic 
sewage has been assigned to chemical 
groups, leaving 70 to 100 ppm un- 
identified ; most of this was in sus- 
pension. Sufficient information is 
now available concerning the compo- 
sition of sewage for use in theoretical 
studies of the kinetics of sewage puri- 
fication, such as those recently dis- 
cussed by Downing and Wheat- 
land", 

It is thought unlikely that any ma- 
jor soluble constituent has been 
overlooked, and it is suggested that 
the 20 ppm or so organic carbon 
remaining unidentified is probably 
made up of small concentrations of 
a large number of compounds. Other 
substances have, in fact, been de- 
tected in Stevenage sewage; for ex- 
ample, phenols, sterols and uric acid 
each accounted for about 1 ppm 
carbon, and aliphatic amines for 



























about 0.1 ppm. The literature con- 
tains references to the presence in 
very low concentrations of many 
more compounds, including vitamins, 
hormones condensed aromatic 
hydrocarbons, indole and _skatole. 
In suspension, however, 50 to 80 
ppm carbon remained unidentified 
and major groups may still remain 
undetected. 

Analyses of well-purified efflu- 
ents show that the three main class- 
es of organic matter in domestic 
sewage were readily removable by 
biological filtration, proteins being 
somewhat less readily removed than 
fats and carbohydrates. Further 
work is necessary to determine 
whether the 18 ppm_ unidentified 
carbon has passed unaltered through 
the filter or is made up of substances 
formed in the filter. There are few in- 
dications as to the nature of these 
unidentified compounds; one sugges- 
tion’® is that about 40 percent of 
the organic matter in solution in ef- 
fluent is of high molecular weight, 
since it is not dialysable. 


It is proposed to extend the 
program of analytical work to in- 
clude raw and digested sewage 
sludges. These present a rather dif- 
ferent problem, since the organic 
carbon content is about a hundred 
times greater than that of settled 
sewage; about 90 percent of this 
is in suspension compared with 50 
percent in settled sewage. 


In applying these results to the 
study of sewage-treatment processes 
it must be remembered that the 
rate of breakdown of a compound, 
whether by aerobic or anaerobic 
treatment, depends on its state of 
organization. It may be present as 
the free compound, as a polymer, 
or as part of a plant or bacterial 





FRACTION COLLECTOR used in 
Column Chromatography of Acids in 
Sewage. (British Crown Copyright 
reserved).: 


cell. Although it is difficult to class 
ify matter in this way, it is hoped 
that recently developed techniques 
may be applicable. 
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Debris-Control Facilities 


A Bureau of Reclamation plan to 
construct debris-control facilities on 
the Columbia River under a coopera- 
tive cost-sharing agreement was an- 
nounced by Secretary of the Interior 
Stewart L. Udall. 

The Secretary said that floating 
debris has been a big problem in 
areas above the Grand Coulee Dam. 
The debris damages downstream fa- 
cilities and creates a hazard to boat- 
ing and recreation. 

The Columbia Basin Inter-Agency 
Committee, made up of Federal, 
State and local agencies, created a 


sub-committee to find a solution to 
the problem. 

Under the agreement, the Bureau 
of Reclamation will assume respon- 
sibility for the construction, opera- 
tion and maintenance of debris con- 
trol facilities on Franklin D. Roose- 
velt Lake. 

The cost of the facilities, which 
will be primarily a system of log 
booms, is limited to a maximum of 
$150,000 by terms of the agreement. 
Operation and maintenance costs are 
estimated at an average of $50,000 
annually. 


Water & Sewace Works, December 1961 


MILWAUKEE WPCF MEET 
(Continued from page 474) 


Henry N. Myrick and Arthur W. 
Busch were named recipients of the 
Harrison Prescott Eddy award for 
their paper: “The Selective Stimula- 
tion of Respiration in Mixed Cul- 
tures of Bacteria and Protozoa,” pub- 
lished in the WPCF Journal in July, 
1960. 

Myrick is a research fellow, Wash- 
ington University, St. Louis, Mo., 
and Professor Busch is research asso- 
ciate professor of sanitary engineer- 
ing, Rice University, Houston, Tex. 
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Determination of Boron in Sewage 
Effluents 


@ IF BACTERIOLOGICALLY SAFE, most 
domestic sewage effluents can be 
used for agricultural purposes. This 
utilization can benefit a community 
by providing a safe and satisfactory 
disposal of effluents that might other- 
wise cause stream pollution and at 
the same time can provide agricul- 
tural nutrients for the land. 

Sewage effluents contain greater 
amounts of dissolved material than 
the original waters and the amounts 
of boron, chloride, total dissolved 
solids and sodium ratio, for example, 
are of importance to agricultural 
users. In some cases, a sewage ef- 
fluent may be produced that would 
have mineral contents greater than 
the desirable limits for agricultural 
use. High boron concentrations have 
caused the greatest concern in citrus 
irrigation areas and while traces of 
boron are necessary for plant growth, 
continual irrigation of plants with 
a water containing more than 0.5 
mg/1 boron will ultimately produce 
some plant injury. Plants, however, 
vary in their sensitivity to boron. 
The most sensitive crops are citrus, 
nuts, and deciduous fruits; semi-tol- 
erant are truck crops, cereals, and 
cotton. Most tolerant are lettuce, al- 
falfa, beets, asparagus and date 
palms. 

This paper presents a method for 
the colorimetric determination of 
boron in sewage effluents using cur- 
cumin! *, Experimental data obtained 
will show that concentration and ash- 
ing of the sample is not required. 
The colorimetric determination is per- 
formed on one milliliter of the sam- 
ple. 

The value of this curcumin pro- 
cedure lies in its extreme sensitivity 
to quantities of boron in the 0.1 to 
1.0 microgram range. Data are pre- 
sented comparing results obtained by 
the curcumin and carmine procedures. 


Apparatus 


a. Spectrophotometer or filter photo- 
meter operated at 540 mp» with 
light path of 1-2 cm. 


b. Evaporating dishes, platinum, vy- 


cor, porcelain or glass, 100 ml 
capacity. 
c. Water bath set at 55 + 2° C, 


Reagents 


a. Curcumin-oxalic acid solution: 
Dissolve 0.040 g of finely ground 
curcumin (Eastman No. 1179) 
and 5.0 g oxalic acid in 80 ml 
95 percent ethyl alcohol. Add 
4.2 ml conc. HC1 and make solu- 
tion up to 100 ml with ethyl al- 
cohol in a 100 ml volumetzic flask. 
This reagent will be stable for 
several days if stored in the re- 
frigerator. 


. Standard boron solution A: Dis- 
solve 0.5716 g HsBOs in distilled 
water and dilute to 1,000 ml; 1.00 
ml=0.100 mg B. Since HsBOs 
loses weight on drying at 105° C, 
a reagent meeting ACS specifica- 
tions should be used and kept 
tightly stoppered to prevent ab- 
sorption of air moisture. 


c. Standard boron solution B: Dilute 
10 ml of standard boron solution 
A to 1 liter with distilled water. 
1 ml=1 pg boron. 


d. Ethyl alcohol, 95 percent. 


Curcumin Procedure 


a. Preparation of calibration curve: 
Pipet 0.00 (blank), 0.25, 0.50, 
0.75, and 1.00 yg boron into plati- 
num, porcelain, or glass evaporat- 
ing dishes. Evaporating dishes 
used must be of the same type, 
shape, and size. Add 4.0 ml cur- 
cumin-oxalic acid reagent and 
swirl dish gently to thoroughly 
mix contents. Float dishes on a 
water bath set at 55 + 2°C and 
allow to evaporate to dryness. Re- 
move each dish from bath as soon 
as contents appear dry and odor 
of HCl is gone. Allow to cool, 
add 20.0 ml ethyl alcohol. Stir 
contents gently with a polyethy- 
lene rod to insure complete solu- 
tion of the red colored product. 
If solutions are turbid, filter into 
cuvettes through filter paper 
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by REMO NAVONE, Chief, 
Branch Public Health Lab., 
State Dept. of Pub. Health 
Los Angeles, California 


(Whatman #30 is satisfactory). 
Read transmittance of solutions 
at 540 my, setting blank at 100 
percent. Plot a reference curve of 
boron concentration versus trans- 
mittance. The calibration curve 
is linear from 0.00 to 1.00 yg 
boron. If desired, optical density 
of the solutions may be read, set- 
ting the blank at zero density. 


. Procedure for sewage effluents: 
For sample containing 0.10 to 1.00 
mg/l boron use 1 ml of sample. 
Samples containing more than 
1.00 mg/l boron need an appro- 
priate dilution with boron free 
distilled water so that 1 ml ali- 
quot contains approximately 0.50 
pg boron. Pipet the 1 ml of sam- 
ple or dilution into a platinum, 
porcelain, vycor, or glass evaporat- 
ing dish. Unless the calibration 
curve is being determined at the 
same time, prepare a blank and 
a standard containing a 0.50 pg 
boron and run it in conjunction 
with the unknown. Proceed as in 
(a) above beginning with “Add 
4.0 ml curcumin-oxalic acid re- 

”. Obtain boron con- 
tent from calibration curve. 


Experimental Data and Discussion 


Five 1 ml replicates of a sewage 
effluent were taken and the boron 
concentration determined by the cur- 
cumin procedure directly without ash- 
ing the sample. Results are shown 
in Table 1. 





Table | 





Boron 
mg/l! 

! 76 

2 80 

3 80 

+ 76 

5 73 
Average 77 


Replicate 








To ascertain the recovery of added 
boron, sufficient standard boron solu- 
tion was added to a portion of the 
effluent to increase the boron con- 
centration by 0.40 mg/liter. Five 0.5 
ml replicates of this solution were 
taken and the boron concentration 
determined by curcumin directly, 
without ashing. Results are shown 
in Table 2. 





Table 2 





Boron 
mg/! 





1.16 
1.16 
1.12 
1.18 
1.18 


Average 1.16 





Comparing results of Tables 1 and 
2, it is seen that 0.39 mg of the 
0.40 mg added boron was recovered. 

The effect of organic matter on 
the curcumin procedure was next 
studied. Four 5.0 ml replicates of 
effluent were placed in platinum 
crucibles, 0.5 ml of IN NaOH added 
and the crucibles placed in a drying 
oven at 105°C until contents were 
dry. The residues were then ashed 
in an electric furnace at 500°C 
for two hours. After ashing, each 
residue was taken up in 5.0 ml of 
0.5 N HCI and the boron concen- 
tration determined by the curcumin 
procedure as well as the carmine 
procedures outlined in Standard 
Methods*. A series of boron stand- 
ards was treated in the same manner 
for the purpose of constructing a 
calibration curve. Results are shown 
in Table 3. 





Table 3 


Boron mg/| 
a 





Boron mg/l 

Replicate (Carmine) 
1 76 8 
2 714 A 
3 78 0.0 
4 78 1.4 
Average 77 —- 





Boron concentration reported by 
curcumin in Table 3 is essentially 
the same as in Table 1 indicating 
organic matter in the effluent did 
not interfere and that it is not neces- 
sary to ash the sample. This con- 
stitutes a considerable saving of time. 
The erratic values obtained by car- 
mine method are studied in subse- 
quent experiments. 

Boron recovery under the condi- 
tions of drying and ashing were next 





Table 5 


Boron by Carmine Method 
mg/ | 





Evaporated 
To ess 





80 
75 
83 
90 
Average 82 





Replicate 





5 90 
6 90 
7 80 
8 75 
Average 84 





studied. Sufficient boron standard 
was added to four replicates of sam- 
ple so that the boron concentration 
of each replicate was increased by 
0.20 mg/l. These replicates were 
dried and ashed as indicated above. 
The residues taken up in 5 ml of 
0.5 N HCl and the boron concentra- 
tion determined by curcumin and 
carmine. Results are shown in Table 
4. 





Table 4 





Boron mg/I 
Comer 


J7 
8 
J 
‘ 1.05 
Average A 8! 


Replicate 


Boro 
(Curcumin) 








Comparing curcumin values in 
Table 3 and Table 4, it is seen that 
0.21 mg boron was recovered. 0.20 
mg/l boron had been added. It is 
noted that the carmine procedure 
again gave erratic results. This was 
now investigated as it was suspected 
that the erratic results were due to 
the low value of boron in the repli- 
cates taken. Therefore, concentration 
of the sample was undertaken. Eight 
10 ml replicates of effluent were 
evaporated to dryness with 0.5 ml 
of IN NaOH as outlined above. 
Four of these evaporated samples 
were dry ashed at 500°C for 2 
hours. All eight residues were sepa- 
rately taken up in 5 ml of 0.5 N 
HCl and the boron concentration 
measured on a two ml aliquot (equiva- 
lent to 4 ml of original sample). 
Results are shown in Table 5. A 
series of boron standards was treated 
in the same manner. 

Results in Table 5 indicate that 
to obtain reasonably consistent values 
by the carmine method it is neces- 
sary to concentrate the sample. Fur- 
ther, these experiments indicate it is 
not necessary to ash the sewage ef- 


fluent sample, as essentially the same 
results were obtained by simply 
evaporating a sufficient quantity of 
sample to dryness. 


Summary 


A colorimetric procedure using 
curcumin for the determination of 
boron in sewage effluents is pre- 
sented. This procedure is precise and 
permits the boron concentration to 
be measured accurately without the 
need to concentrate or ash the sample. 
Sensitivity of the curcumin proce- 
dure is greater than the carmine 
procedure and can measure boron 
concentrations in the 0.1 mg/l to 
1.0 mg/I range. 
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Chicago Decision FOR 
Fluoridation 


The City of Chicago received a 
favorable ruling in a significant five- 
year legal battle to uphold its right 
to fluoridate the public water supply. 

Mayer Goldberg, superior court 
master, recommended the dismissal of 
an injunction filed by four anti- 
fluoridationists after hearings said to 
be “the most exhaustive judicial in- 
vestigation ever made concerning the 
fluoridation of public water supply.” 

The master’s decision strongly af- 
firms the health benefits ascribed to 
fluoridation, rules out possibility of 
medical injury, and upholds the con- 
stitutionality of the practice. 

The injunction, originally filed 
May 7, 1956, was referred to Gold- 
berg on April 24, 1958. In the next 
two years he held 51 hearings which 
filled three volumes of transcript 
comprising 2,930 pages of testimony. 
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California Section AWWA Holds 42nd 
Annual Conference 


@ THE CALIFORNIA Section, Ameri- 
can Water Works Association, held 
its 42nd Annual Conference at Sacra- 
mento, October 24-27, 1961. More 
than 1300 members, wives, and guests 
attended technical sessions, exhibits, 
and social events. 

An official visitor from the New 
York office of AWWA was John 
W. Cramer, AWWA President, who 
discussed “Improved Water Service”. 
Placing emphasis on adequate salaries, 
realistic water rates, advanced plan- 
ning using a five year minimum, and 
public support as bases to fulfill this 
obligation. 

Ray W. jones, Sacramento water 
superintendent described “Sacramento 
Plans Ahead” for future water source 
development and plans presently un- 
derway to improve treatment plants 
and storage facilities. Community 
growth by the year 2030 is expected 
to approximate one million people. 

“Recent Developments in East 
Coast—New England Water Works 
Practices” were described by Dr. 
Rolf Eliassen, Professor of Civil En- 
gineering, Stanford University. The 
discussion included river develop- 
ments and utilization on which the 
District of Columbia and its metro- 
politan area depend. Developments 
in Philadelphia and Baltimore Water 
Departments and _ utilization of 
streams, including the Schuylkyl and 
Delaware, were described. Technical 
problems involving the New York 
City water supply sources include ra- 
dioactivity levels, which may require 
special handling of the water en route 
to New York’s consumers. General 
features of Boston’s water supply, in- 
cluding a description of Quabbin res- 
ervoir, were also presented. 


CONTROVERSIES OVER WATER 
RIGHTS 


Panel Discussion 


Samuel B. Morris, Consulting En- 
gineer, Los Angeles, acted as moder- 
ator of this discussion and keynoted 
the days’ activity by describing the 
background of water use in California. 
This included the evolution of the 
riparian and collateral right princi- 


ples. He emphasized the need for con- 
tinued emphasis on and execution of 
the Feather River project to provide 
water for Southern California. He 
said that the program will provide 
benefits not only to the Southern 
California area but to the entire state. 

“State Water Rights” were de- 
scribed by Burnham Enersen, San 
Francisco attorney. State water rights 
were thought, until recently, to be free 
of federal jurisdiction except for navi- 
gation and flood control. Oregon’s 
Pelton Dam case permitted federal 


mS 


in the United States by 1980. He in- 
dicated three areas of effort which 
were required to correct the prob- 
lem: provide for storage, minimize 
pollution, and manufacture fresh wa- 
ter from sea and brackish water. He 
reviewed the necessity of the federal 
government to preserve the right of 
all people in the United States. 
“Ground Water Management is 
Everbody’s Business” according to 
James H. Krieger, Attorney of Riv- 
erside, California. Two questions are 
fundamental to the management of 


“ f 


CALIFORNIA SECTION AWWA Officers. Seated: John E. Skelton, secretary- 
treasurer; Henry J. Ongerth, chairman; Hilton H. Harris, vice chairman. Stand- 
ing: H. C. Medbery, national director; C. M. Brewer, Corona; H. W. Stokes, 
P. H. McGaughey, George Sopp, and George Burr. 


reserve lands to obviate state laws 
dealing with water rights. He re- 
viewed two other cases—Hawthorne 
Nevada case which involved wells 
drilled by a Naval activity and the 
Fallbrook case in Southern California. 
He described an urgent need for legis- 
lation to return some of the water 
rights which the states thought they 
originally had. Such legislation should 
in effect cancel the decision in the 
Pelton Dam case. 

“The National Interest in Water 
Resources” was described by Ramsey 
Clark, Asst. Attorney General, Dept. 
of Justice, Washington, D.C. He dis- 
cussed in general terms the national 
and regional water needs versus the 
available supply which would exist 
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ground water basins: Who owns the 
water? Who owns the interspace, or 
storage capacity? He stated that peo- 
ple who use ground water must con- 
serve it, and cities, sanitation dis- 
tricts, and industries must adhere to 
standards which will preserve the 
natural resource. Importers of water 
must be able to store it and sellers 
of water must work with importers 
to make the most efficient use of 
the water basins. He called for co- 
operation in all areas of local control 
for establishing a master agency with 
unique powers as the control author- 
ity. 

“Ground Water Basin Manage- 
ment” was discussed by Rex Good- 
cell, attorney with the Department 





of Water and Power, Los Angeles. 
He described legislation pertinent to 
ground water and the proposed bill 
which details requirements to be met 


Wright, attorney of San Francisco. 
He reviewed the history of attempts 
to tax public held property since 1914. 
He also pointed out that the prac- 


WATER RIGHTS PANEL Discussion Lasted a Full Day. Members were: |. to r.., 
Orville Wright, Rex Goodcell, Samuel B. Morris and George Huberty. Not 
shown are: Burnham Emerson, Ramsey Clark and James Krieger. 


by ground water users. It would pro- 
vide for record keeping and establish 
judicating procedures in pertinent 
cases. He called for an extension of 
the bill to the entire state and to the 
support of all interested parties. Ac- 
tivity of the Western states in the 
legislative areas concerning ground 
waters as compared to California has 
been backward in adopting ground 
water legislation. He emphasized that 
the public interest requires simplified 
and extended dedication of ground 
water interests. 

“County-of-Origin Taxation of 
Water Rights” was discussed by 
George Huberty, attorney of San 
Andreas. The case of the mountain 
counties in California, including 
Mono, Inyo, and Tuolumne, was pre- 
sented as one in which public agencies 
from outside the area have utilized 
water properties at the expense of 
many counties concerned, primarily 
in the areas of reducing the tax base 
from which the counties can derive 
revenue. He pointed out that con- 
tinued growth, prosperity, and ex- 
istence of the mountain counties 
should have a reasonable tax base, 
including those of water rights and 
property owned by outside agencies. 
In his opinion, the lands and water 
rights must be placed on the tax roll 
so that these counties can keep pace 
with the times and demands of the 
residents. 

“The Water Exporter’s Point of 
View Regarding Taxation of Water 
Rights” was presented by Orville I. 


tice of exempting public-owned wa- 
ter rights from taxation has become 
an established procedure. Various 
methods of water rights evaluation 
were also described. 


BUSINESS MANAGEMENT 
DIVISION 


“Safety at the Management Level” 
was discussed by Chandler A. 
Laughlin, Senior Hydraulic Engi- 
neer, Pacific Gas and Electric Com- 
pany, San Francisco. Functions and 
interpretations of a safety program 
can vary at each management level, 
but functional importance of manage- 
ment at the highest levels was dis- 
cussed. Participation of all employees 
is mandatory in a safety program. 
Management is responsible to see 
that active participation is achieved. 
Management’s function is to constant- 
ly direct, supervise, and control the 
safety program. Cost figures were 
reviewed on accident records and how 
insurance rates are directly affected. 

“Application of Tabulating Equip- 
ment to Medium Size Utility Billing” 
was described by Gerald W. Peasley, 
Controtler, Dominguez Water Corpo- 
ration, Long Beach, California. Con- 
version of the Dominguez Water 
Corporation’s accounting system to 
modern tabulating equipment was de- 
scribed after a brief historical dis- 
cussion of the organization of the wa- 
ter company. Suggestions regarding 
the selection and installation of tabu- 
lating equipment were made includ- 
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ing carefully laid plans, study of 
needs, and training for key person- 
nel who will be responsible for op- 
erating the equipment. 

“Employee Attitudes and What to 
do With Them” were discussed by 
James Harrington, Jr., Hackemann 
and Associates, San Francisco. 


PURIFICATION DIVISION 

“Behavior and Evaluation of Mi- 
crostraining for the Lytle Creek Sup- 
ply” by Ralph Carter and Harvey 
Ludwig of Engineering Science, Inc., 
Oakland, and H. J. Ongerth and 
J. A. Harmon, both of the California 
State Department of Public Health, 
and S. H. Woody, II, San Gabriel 
Valley Water Company, El Monte, 
Calif. The paper described the re- 
sults of one year of testing a 10’ 
diameter x 10’ long microstrainer, 
and the characteristics, behavior, and 
removal of particulates from the Lytle 
Creek water supply by a microstrain- 
ing unit. It was concluded that a 
particulate analysis procedure could 
be utilized to predict a range of par- 
ticulate removal. Efficiency for the re- 
moval of particulates improved with 
increased total volume or larger av- 
erage particulate volume. Microstrain- 
ing of Lytle Creek water reduced the 
volume of particulates an average of 
64 percent during the 14 sampling 
periods described. Variations in par- 
ticulate volume were significantly re- 
duced by the microstraining proced- 
ure. Microstraining tends to disperse 
the debris particles, which consist of 
an agglomerated mixture of minerals, 
diatoms and organic debris. It tends 
to create an equal amount of total 
particulates in the effluent water as 
compared to the amount in the un- 
treated water. In the water supply 
studied, the microstraining process 
appears to be effective in removing 
objectional particles, especially those 
likely to cause consumer complaints. 


Jerry Jerauld Receives Nomination of 
Fuller Award from Walter Weight, r., 
as National President John W. Cramer 
Adds Congratulations. 
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Chlorine demand is also reduced by 
the process approximately 33 per- 
cent and may effect some removal of 
coliform organisms. 

“Manipulative Improvements on 
the Membrane Filter Technique” 
were discussed by J. J. Connors, 
Senior Sanitary Chemist, East Bay 
Municipal Utility District, Oakland, 
Calif. He described some equipment 
modifications to the membrane filter 
technique which has been accepted as 
an alternative method to the multi- 
tube dilution technique incorporated 
in Standard Methods for the Analysis 
of Water and Wastewaters, 11th edi- 
tion. Specific items modified as the 
result of operating experience with 
membrane filter technique include fil- 
ter assemblies, consisting of a filter 
base and a funnel top fabricated from 
18-8 stainless steel. Also described 
were filter unit containers fabricated 
from stainless steel, which permit re- 
moval of the filter base and place- 
ment in the stopper of the filter flask 
without contamination. Arrangements 
were also altered to increase the ease 
of performing the membrane filter 
analysis. Use is made of the E and 
A medium described in W&SW 
(June 1961, p. 238) with incubation 
in large pyrex dishes, which will con- 
tain nine of the standard membranes. 
Modification described assists the lab- 
oratory in using the membrane filter 
technique in a rapid and efficient man- 
ner. 

“Diatomaceous Earth Filtration” 
by G. R. Bell of Johns-Manville Cor- 
poration. The discussion included the 
necessity for reliability and perform- 
ance of equipment designed to use 
diatomaceous earth for water filtra- 
tion. He also described the use of 
pre-coat and body feed as essential 


THE ELLIOTT AWARD Went to 
Robert Diemer, r. Duncan Blackburn 
made the Presentation. 


to the process. Filtration efficiency 
between ordinary diatomite and ma- 
terial coated with 1 percent aluminum 
hydrates was compared. The effect of 
the coating is to extend the filter 
runs and improve turbidity removal. 
Also improved is the ability to re- 
move coliform organisms. Massa- 
chusetts studies on iron, manganese, 
and color removal using both vacuum 
and pressure diatomite filter units 
were described. 


WATER SUPPLY AND 
DISTRIBUTION DIVISION 
“Water Supply—Domestic Service 
and Fire Protection” were discussed 
by Thomas M. Morgan, Associate 
Civil Engineer, Water Resources Di- 
vision, Dept. of Public Works, Ven- 
tura Couiity. His experience indicated 


were 


ent valve inspection and maintenance 
programs was presented. Operation 
costs of an improved valve inspec- 
tion program can be accurately ap- 
proximated, though intangible bene- 
fits also include peace of mind which 
is realized by evidence that the en- 
tire system is in good operating order. 

“Gas Engines for Economical 
Pumping Operation” were described 
by J. E. Curtis, Engineer, Northern 
Division, Standard Oil Company of 
California, Taft, California. He 
pointed out that modern, natural gas 
engines are reliable, use a form of 
basic energy that is relatively low in 
cost, and are easily controlled with 
respect to operating speed. He urged 
careful attention to details of select- 
ing and installing engines with a sub- 
sequent well-designed preventative 


OLD TIMERS AWARDS were presented to Only a Handful of Men although 20 


were Named for the Awards. 


that county control of water supply 
systems installed by land developers 
is necessary to assure an adequate 
supply of water for both domestic 
service and fire protection. Poor wa- 
ter supply systems cannot be used 
as a basis for reducing land develop- 
ment costs in Ventura county. Pro- 
cedures now in effect have reduced 
the fire insurance rates as a result 
of improving the water supply sys- 
tems. While older system improve- 
ment is desirable, undue financial 
strain would be placed on many small 
water companies. 

However, many water companies 
have voluntarily endeavored to prove 
their system in accordance with the 
counties’ regulations. 

“Why Survey Gate Valves?” was 
a question discussed by K. L. Wil- 
kerson, General Superintendent, San 
Gabriel Valley Water Company, El 
Monte, and H. W. Stokes, Director, 
Inglewood City Water Department, 
Inglewood, California. The history 
of Inglewood and San Gabriel Valley 
Water Company’s previous and pres- 
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maintenance program as necessary to 
receive dividends in the form of op- 
erational savings from gas engine use 
and operation. 

“Hydrologic Processes of Water, 
Snow and Ice at High Altitudes” 
were described Fred A. Camp, Civil 
Engineer, Department of Water and 
Power, Los Angeles. The resulting 
effect of high altitude, meteorologic- 
al phenomena and water and snow 
were described. Precipitation and 
evaporation proceeding at different 
altitudes, often in anomalous situa- 
tions. Studies indicate that consider- 
able potential water supply is lost 
through evaporation of snow and wa- 
ter from water shed areas in the 
Sierra and Nevada range. 

“Loss in Water Main Capacity”, 
a committee report by E. S. Mam- 
relli, Principal Water Works Engi- 
neer, Dept. of Water and Power, 
Los Angeles, and Lee Streicher, 
Chief Chemist, Metropolitan water 
District of Southern California. Steps 
which can be taken toward eliminat- 
ing loss in carrying capacity of water 





mains include selection of proper ma- 
terials and use of correct installation 
practices, plus treatment processes 
which will reduce or eliminate corro- 
sive tendencies in scale formation, 
and control the biological growth in 
mains through the use of adequate 
chlorination procedures. 


New Chairman of the Section is 


Henry J. Ongerth, Supervising San- 
itary Engineer, State Department of 
Public Health, Berkeley. H. F. Jer- 
auld, Superintendent, Construction 
and Operations, Water Department, 
Pasadena, California, was nominated 
to receive the Fuller award for the 
Section, while the Elliot award was 
presented to Robert B. Diemer, re- 
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tired General Manager of the Metro- 
politan Water District of Southern 
California, Los Angeles. The Willing 
Water Statuette, symbolic of the 
AWWA Advancement Award was 
presented to the Los Angeles Depart- 
ment of Water and Power. 

Photographs used with this report 
were furnished through the courtesy 
of Western City magazine. 


Southwest AWWA Golden Year Convention 


@ THE FIFTIETH annual convention 
of the Southwest Section of the 
American Water Works Association 
was held in San Antonio, Tex., dur- 
ing the middle of October. This 
second largest section of the AWWA 
hosted three days of technical presen- 
tations and outstanding entertain- 
ment. 


Planning for Texas’ Water Needs 


John J. Vandertulip, chief engi- 
neer of the Texas Board of Water 
Engineers, presented a discussion on 
planning to supply future municipal 
and industrial water needs of Texas. 

He told of the extreme drought and 
flood periods seen by Texans and of 
the drought beginning in 1950 and 
extending through 1956 which awoke 
Texans to the seriousness of the prob- 
lem. 

Planning studies indicate that many 
of the existing reservoirs, and one- 
half of the 14 reservoirs under con- 
struction will not be adequate to meet 
the projected 1980 requirements, said 
Vandertulip. 

Requirements call for 132 reser- 
voirs having a capacity of 36,300,000 
acre-ft and which will provide 17,- 
600,000 acre-ft of flood control stor- 
age for a total of 53,900,000 acre-ft. 
Eighty percent of the water will be 
from surface-water sources and 20 
percent from underground sources. 


Master Planning Coordination 


Lynn H. Andrews, city manager 
of San Antonio, said that any master 
water plan must be active and con- 
tinuously under change. Its objectives 
must be clearly stated, approved in 
policy by the highest authority, and 
should have no doubts about its goals. 

He said services must be improved 
at the best possible economy and the 


plan must include means for its at- 
tainment. 


City Water Board Master Plan 


James C. Deal, of the San An- 
tonio City Water Board, showed 
slides illustrating the evolution of the 
San Antonio Water Supply from 
burro drawn wagons, aqueducts and 
steam-powered pumping from wells, 
through modern electrically powered 
stations. 

He pointed out that the water 
comes from Edwards limestone, a 
formation 1000 ft in the ground. In 
1925, the city of 38,000 purchased, 
for $7 million, an estimated 25-mgd 
water supply. 

New stations, storage tanks, and 
main extensions were constructed and 
the old wells and stations were 
abandoned. Telemetering and central- 
ized controls were added. At present 
a search is being carried out for added 
water supplies. 


Operations Control Center 


W. E. Nusbaum, of Black & 
Veatch consulting engineers, Kansas 
City, Mo., described the operations 
control facilities for the San Antonio 
water system. 

After a study, the city hired ex- 
perienced operators and provided 
training for instrument men. The rea- 
son: there were 250 miles of lines 
which cost $250,000, not including 
the buildings, being used in the 200 
sq mi of the area. Improved were sys- 
tem performance and reliability. 

In the next few years, several other 
items were expected to be completed 
in stages to serve the area: wells, 
tanks, booster stations, presure con- 
trol, motor speeds and valve positions 
are to be controlled from a central 
location. 


Recording of flow and pressure is 
also being provided for outlying sta- 
tions, tanks and other monitoring 
sites. The entire center will be oper- 
ated by a six man staff. 


Pumping Equipment 

Phil B. Kosub, San Antonio Ma- 
chine & Supply Co., said that good 
maintenance includes: recording of 
pumping equipment data, serial num- 
ber, size, curves, and air line lengths. 
Also one should stock an inventory 
of equipment repair parts, such as 
wearing rings, stuffing box seals, 
shaft bearings, and flex couplings. 
Starting equipment should be in- 
spected and cleaned at regular inter- 
vals. 

Selection of equipment should de- 
pend upon future needs. Modern 
equipment is the best, but new de- 
velopments must be planned for and 
taken into consideration. 


Corrosion Problems 


Ben M. Petitt, Jr., director of 
engineering, City Water Board, San 
Antonio, answered the question, “Is 
corrosion a problem?” 

He said, in the first place, that cor- 
rosion is a problem in the San An- 
tonio water system. He suggested each 
operator at the meeting should de- 
termine for himself whether it was a 
problem. 

Petitt cited the breaking of mains 
in San Antonio and mentioned that 
some systems there depreciated 2 per- 
cent per year. It will cost the city $1.2 
million next year to replace parts of 
the system, which is the city’s main 
maintenance task. 

Well casings, he pointed out, can 
corrode outside as well as from the 
inside out. Their stations have steel 
piping. As for the mains, some soils 
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contribute to external corrosion where 
resistivity is low. Tanks are also a 
weak point for corrosion. 


Living with Corrosion 

Robert Fitzgerald, from the Elec- 
tro-Rustproofing Co. in Dallas, ans- 
wered another question, “Must we 
live with corrosion ?”. 

He said that the cost of corrosion 
control is economically justifiable. It 
is important to consider downtime 
and replacement costs and to check 
with experienced corrosion engineers 
in the course of studying corrosion 
problems. 

He also told of the new alloys for 
galvanic anodes, such as mg and zn; 
impressed current anodes; potential 
profile tests; and an automatic po- 
tential control system where varia- 
tion in electrolytic activity occurs. 


Long Term Financing Panel 

E. S. Emerson, municipal finance 
consultant, San Antonio, led a panel 
on long-term financing and depart- 
ment management. 

He reviewed the need for knowing 
about all sources of funds and means 
for financing long-term planned im- 
provements. The means he mentioned 
included: general obligation bonds, 
revenue bonds and special forms of 
revenue bonds. He said the borrow- 
er should survey resources, income, 
and debt structures. 

Clarence E. Crowe, an attorney 
from Dallas, discussed the legal as- 
pects of financing. Long-range water 
plans must include long-range sewer 
plans, he said. The public entity is 
limited in its power to the authority 
given to it by a legislative body. 

He said that the availability of the 
source of supply may have an adverse 
impact on borrowing availability. This 
might indicate the desirability of join- 
ing neighboring communities in a 
common effort to solve water supply 
problems. 

W. E. Tinsley, executive direc- 
tor, Municipal Advisory Council of 
Texas, said that in Texas, the multi- 
plicity of types of water agencies com- 
plicated the financing picture, though 
methods of securing funds remain 
through the three conventional means : 

1. Water works debt administra- 

tion for outstanding bonds. The ac- 

cepted range is 1.5 times the income 
times the outstanding obligations 
payment rate. 

2.-Accounting systems must sepa- 


rate capital expenditures from the 
operating expenses. 

3. Auditing should be done by out- 
side firms capable of preparing water 
works reports. 

J. R. Singleton, finance officer, 
Housing & Home Finance Agency, 
Fort Worth, discussed urban rede- 
velopment legislation enacted in May 
1961. 

The act was intended to alleviate 
unemployment problems in areas of 
the country. The HHFA issued 
grants, including funds for water sup- 
ply, in areas so defined. Loans also 
can be made where funds cannot oth- 
erwise be obtained at reasonable in- 
terest rates, provided assurance can 
be given that funds can be repaid. 
The population limit was set for 
towns below 50,000. The payment 
period is 40 years. 

Singleton also described the “ad- 
vances for planning” program which 
makes funds available to larger com- 
munities. 


Are You Organizing? 

Harvey A. Sartorius, management 
consultant, Los Angeles, asked, “Are 
you organizing and managing your 
water utilities?” 

He described the attitude of the 
public toward the price of water. He 
explained three types of organiza- 
tions: successful operation, too much 
organization, and too little organiza- 
tion. 

Water enterprises, he said, have 
often outgrown their managers. He 
suggested the glamourizing of wa- 
ter business on a slow, sure basis. 
He outlined the skeleton of complete 
organization from conception to exe- 
cution, or performance. 


The Challenge 

Dr. Elbert DeCoursey, director of 
Southwest Foundation for Research 
and Education, San Antonio, ex- 
plained the challenge for executive 
health. 

He described the effect of fat on 
arteriosclerosis, which may be re- 
versable and preventable by cutting 
down on saturated fat ingestion. 

He advised the executive to reduce 
his weight, submit to regular physical 
examinations, to avoid deadlines, to 
work in comfort, and to exercise 
reasonably. 


What is a Manager? 
J. M. Costelly, district supervisor, 
Management Services Division, Ernst 
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& Ernst, St. Louis, said that man- 
aging is a profession with its pe- 
culiar skills and abilities. He said 
that managerial success will be judged 
in the future by results rather than 
methods. A manager challenges man- 
power and develops more effective 
people. 


Personnel Administration Panel 


Clyde McCollough, personnel di- 
rector, City of San Antonio, discussed 
wages and salary administration and 
the finer aspects of personnel assign- 
ment. The job description system used 
by San Antonio was described, along 
with salary structure and assignment 
of wage classifications. 

Mary Frances Boothe, personnel 
manager, City Public Service Board, 
San Antonio, said there were 2,100 
employees in the departments of gas 
and electricity in San Antonio. 

Personnel development, she said, 
is an individual matter. She outlined 
training for college students to re- 
lieve summer vacation employees and 
those absent to fulfill military require- 
ments. She said these students often 
return after graduation as regular 
employees. 

The Board also participates in col- 
lege student interview programs dur- 
ing the senior year to augment needs 
for additional employees. The train- 
ing program continues and employees 
subsequently transfer throughout the 
organization. 


How's Your Image? 


Stephen J. Matthews, executive 
director, League of Texas Munici- 
palities, Austin, warned managers to 
keep their image in focus. One attri- 
bute of a good administrator is that 
he works constantly to strengthen his 
organization and staff. His aim is 
also to protect the public interest and 
investment and raise the prestige of 
the profession. 


Water Quality 


In a panel on water quality, Joe 
B. Winston, consulting engineer, 
Texas State Board of Health, re- 
viewed the progress toward improved 
water quality and pollution abate- 
ment programs. 

He pointed out that the new Texas 


Water Pollution Control law im- 
proves previous means available to 
preserve water quality throughout 
the state. 





Frank Taylor, director of water 
services, Oklahoma City Water De- 
partment, described water quality 
from the purveyor’s standpoint—from 
source to consumer. He encouraged 
purveyors to observe the new 
USPHS water quality standards. 

The price of a quality product, he 
said, may be eligible for increase when 
costs of desalting are considered. 

He pointed out that herbicide used 
in weed killers used by farmers were 
contaminants which could become 
serious if the use was not carefully 
controlled at the source. He called 
for national and state legislation for 
control, and encouraged more re- 
search to determine the potential im- 
pact of various compounds on wa- 
ter quality. 

Taylor also indicated possible fu- 
ture need for a double distribution 
system to provide different quality 
of water for different uses. He dis- 
cussed the impact of viruses, the re- 
duction of treatment plant costs, bud- 
geting, funds for research, the means 
to remove certain substances from 
water, and data reporting. 


Malcolm Hope, chief of General 
Engineering Program, Division of 
Environmental and Food Protection, 
USPHS, described the problem from 
the standpoint of the USPHS. He 
said water quality involves the use 
of USPHS Standards as a legal doc- 
ument. ; 

Hope does not believe all problems 
of health with respect to purity of 
water supply have been solved. He 
deplored the lack of national plumb- 
ing codes and absence of certifica- 


tion programs throughout the coun- 
try. He also discused the mandatory 
minimums of radioactivity set by the 
new standards (AEC): 

10 pyc/1 for strontium~* 

3 ppc/l for radium 

Federal Radiation Council has 

established a range of limits for ra- 
dioactivity in water supplies and food 
supplies. 


Disaster Water Problems 


Col. F. H. Whitley, Medical Field 
Service School, Brooks Army Medi- 
cal Center, San Antonio, described 
some of the possible immediate ef- 
fects of a one megaton nuclear 
weapon. These include radiation 
burns and resultant immobilization of 
key personnel, power interruption, 
some loss of stored water, treatment 
and service structures. 


Problems presented by fallout were 
illustrated by using slides based on 
predicted fallout patterns. 

A standard for emergency use is 
needed, but these are exposures which 
may be considered maximum for beta 
and gamma activities : 

09 »/cc for 10 days 
.03 p/cc for 30 days 

.0003 »/cc for indefinite period 

Sensitive equipment and low radio- 
activity areas are necessary to per- 
mit accurate sample analysis. OCD 
technical bulletin 11-9 contains pro- 
cedures for determining emergency 
and other radiation levels. 

The following procedures may be 
considered reliable to the extent 
shown in removing water-borne ra- 
dioactivity : 
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Coagulation, sedimentation and fil- 
tration —50-85 percent 

Distillation —99 percent plus 

Ion Exchange —99 percent plus 

Home softeners —50-90 percent 

Boiling and chemical 

disinfection -0 

Dilution, decay and absorption 
make water suitable for emergency 
use after a few days. Monitoring of 
treated water is necessary to deter- 
mine whether water can be used safe- 
ly following contamination by radio- 
active fallout. 


Utilities Legal Problems 


Robert Sawtelle, attorney for the 
City Water Board, San Antonio, de- 
scribed the legal structure of the San 
Antonio Water Board. He also gave 
examples of types of litigation, includ- 
ing property and personal damage 
claims, rate cases, and service ex- 
tension cases with which the Board 
has dealt. 


Section Awards 


Nominated to receive the Sec- 
tion’s Fuller Award was Elwood J. 
Umbenhauer, director of El Paso 
water utilities, while an AWWA life 
membership was confered on John 
P. Smouse, Dallas, regional construc- 
tion program director, USPHS. The 
Community Relations Award was 
won by the Temple water and sewer 
department. 

Memorial Scholarship Fund 
Awards were presented to Judith 
Ann Jackson, Eugene H. Lowe, 
III, Lu Ann Moehlman, and Henry 
J. Graeser, ITT. 


WPCF 34th Annual Meeting 
Water Pollution Round-Up 


@ “What We Know About Wastes 
and Pollution” was described by Dr. 
Gordon M. Fair, Abbott and James 
Lawrence Professor and Professor of 
Sanitary Engineering, Harvard Uni- 
versity, Cambridge, Mass. In the hun- 
dred years or so since the introduc- 
tion of water-carriage of sewage, 
much has been learned, but insuffi- 
cient to keep pace with the needs 
which have developed. We shall have 
to give clear and more effective con- 
sideration to the kinetic aspects of 
pollution and the ecological responses 


of varying bodies of water to imposed 
pollutional loads. Standard methods 
of analysis and the establishment of 
water quality criteria have been de- 
veloped, but remain inflexible in a 
period of swift scientific progress. 
“What We Need to Know About 
Wastes and Pollution” was discussed 
by Thomas Powers, Manager, Waste 
Control and Waste Utilization, Dow 
Chemical Co., Midland, Michigan. In- 
dustrial and municipal water wastes 
undergo constant change and the pol- 
lutors, those concerned with handling 


the wastes, need to know what effects 
the wastes have on receiving water 
usefulness. Restricted water useful- 
ness is pollution. The pollutor pres- 
ently knows no more about his waste 
than demanded by control agencies. 
Pollutional characteristics of effluents 
should be determined to the extent of 
effects such as odor, fish “taste”, fish 
toxicity, irrigated plant toxicity, and 
water treatment process interferences. 
More should also be learned about 
the dissolved inorganic and organic 
matter. Needed is a program of data 
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gathering designed to give knowledge 
and to guide the planning for present 
and future needs. 

“Getting Needed Information about 
Wastes and Pollution” was discussed 
by Sidney A. Berkowitz, Assistant 
Director, Bureau of Sanitary Engi- 
neering, Florida State Board of 
Health, Jacksonville, Florida. Getting 
answers to questions about wastes 
and pollution involves a re-orientation 
of existing activities. Present pro- 
grams in research and development 
are not necessarily co-ordinated with 
solving problems of control activities. 
A cooperative approach is needed, 
particularly in applied research of 
processes, products and equipment. 
Utilization of technical data presents 
a problem because of personnel and 
time limitations. 

Existing education, research, indus- 
try and regulatory or control agency 
activities should be brought into a 
unified organization. It has been rec- 
ommended that the PHS act as a 
clearing house for all technical infor- 
mation in the water quality or pollu- 
tion control field. A working advis- 
ory committee was proposed which 
would be representative of all facets 
of the wastes and pollution problem. 
They would receive all requests for 
needed information, as well as rec- 
ommendations for research and de- 
velopment. This committee with the 
PHS would review research activities 
and suggest development needs to in- 
dustry. It would also advise on man- 
power requirements and tie together 
loose ends to assure a concerted, pro- 
gressive program. 


SYSTEM DESIGN 


“Design of Hamilton, Ontario, 
Sewer System and Sewage Treat- 
ment Works” was described by 
Donald B. Redfern, Partner, Proc- 
tor and Redfern, Toronto, Ontario. 
Design requirements were presented 
for trunk, storm, and sanitary sewers 
for action required to serve a popu- 
lation of approximately 500,000. Also 
discussed were the considerations in- 
volved in site selection for a sewage 
treatment plant designed to handle 
ultimately 120 Imperial mgd. Specific 
points of interest in the 100-acre 
sewage treatment plant site are a cir- 
cular pumping station, 80 feet deep, 
which receives sewage from two tun- 
nel interceptor sewers. The chlorine 
facilities are located about 4000 feet 
from the main plant. Scheduled for 


GUEST SPEAKER, John G. Strange, 
president of the Institute of Paper 
Chemistry, gave members A Rational 
Approach to Water Utilization at the 
Industry Day Luncheon. 


start-up in late 1962, the system cost 
$12,000,000 or $25 per equivalent 
capita. 

“Planning, Development, and Ad- 
ministration of Intercommunity Sew- 
erage and Sewage Treatment Systems 
in a Metropolitan Complex”’ were de- 
scribed by George R. Bingham, Di- 
rector, Wayne County Department 
of Public Works and R. J. Alex- 
ander, Director, Oakland County De- 
partment of Public Works. In dis- 
cussing the Wayne County, Michigan, 
situation, it was noted that the metro- 
politan area in Wayne County, ex- 
cept for the cities of Detroit and Dear- 
born and several other “core” com- 
munities are served by the Wayne 
County Metropolitan Sewerage and 
Sewage Disposal System. Existing 
system improvements, based on a 
master plan, have been largely ac- 
complished, but the legislative, pol- 
litical and administrative work nec- 
essary to bring the project to the 
construction phase is still being car- 
ried out. 

In Oakland County, according to 
Mr. Alexander, it has not been prac- 
tical or financially feasible for each 
municipality to provide sewage dis- 
posal service within its own municipal 
boundaries. The need for such service 
exists, but the solution is area-wide 
because of topography, terrain and 
availability of streams to receive treat- 
ment plant effluents. The problem has 
been solved in approximately 122 
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square miles of the county and plan- 
ning is proceeding for solutions in 
the remaining area. The solution is 
the construction of a county sewer 
system, financed by the participating 
municipalities contracting for flowage 
rights and treatment with Detroit. 
Thirteen million dollars worth of 
county general obligation bonds have 
been sold in the past 3 years for the 
construction of interceptors to serve 
the county. 

“Large Sewer System Design” was 
described in a paper written by Ger- 
ry A. Horstkotte, Jr., District Man- 
ager-Engineer, Central Contra Costa 
Sanitary District, Walnut Creek, Cal- 
ifornia. The paper related experience 
in a rural area which had no sewer 
system in 1947 and now is involved 
in completion of a second major trunk 
sewer, treatment plant and outfall. 
There are over $25,000,000 in public 


facilities under its jurisdiction. 


THE GREAT LAKES RESOURCES 
“Physiography of the Lakes” was 
described by Norman Billings, 
Chief, Hydrology Division, Michigan 
Water Resources Commission, Lan- 
sing, Michigan. The Great Lakes 
area lies across the southern margin 
of the Canadian shield—a large worn- 
down land mass of very old and hard 
rock. Lake Superior occupies a de- 
pression in the shield itself and the 
other Great Lakes are situated in 
erosional valleys in the sedimentary 
rock formations to the south. Recent 
geological glaciation blanketed much 
of the area with thick, pervious sedi- 
ments and created the characteristic 
lake-studded terrain. Future major 
waste disposal problems will be cre- 
ated because of heavy navigation de- 
mands and continued exploitation of 
the resources in the area. The Great 
Lakes total 95,000 square miles of 
surface area and contain about 5,000 
cubic miles of water. This is main- 
tained by rainfall on the lake sur- 
faces and run-off from the land areas. 
“Water Uses” described by Dr. 
G. A. Rohlich, Director of the Hy- 
draulic and Sanitary Laboratory, Col- 
lege of Engineering, University of 
Wisconsin, Madison. The Great 
Lakes water is used for varied and 
extensive purposes. About 15% of 
the U. S. population resides in the 
area and participates in a diverse 
economy. Examples of the value of 
various enterprises in connection with 











the Great Lakes were provided in- 
cluding commercial fishing, which 
in 1959 totalled approximately $104,- 
000,000 of which the U. S. portion 
was valued at $6.9 million. Electric 
power required some 11.5 mgd with- 
drawn per day in the Great Lakes 
area, of which 5 mgd is estimated to 
be lost in steam generation. Approxi- 
mately 325 mgd are used for irriga- 
tion, while municipal water and waste 
uses total 2683 mgd. Predictions of 
future use of water in the area were 
avoided in this discussion. 

“Current and Future Problems and 
the Needs to Be Served” were dis- 
cussed by Dr. A. E. Berry, General 
Manager, Ontario Water Resources 
Commission, Toronto. A large part 
of the Great Lakes are used as a 
boundary between two countries, both 
of which make extensive use of the 
water. Problems arisen in the past 
recognize the importance of the 
water-way and the use which can be 
made of it. Problems encountered in- 
clude lake level changes and result- 
ing effects on navigation, erosion, 
property damage, and other factors. 
Some of the problems are industrial 
expansion, population growth, to- 
gether with power development and 
navigation. These have resulted in 
surveys by the International Joint 
Commission and by agencies on both 
sides of the boundary. Progress has 
been made, and continued effort will 
be necessary in order to keep this 
pollution under control. Recreation is 
an important use of the waters, in 
addition to oil well drilling, nuclear 
energy waste, and industrial and do- 
mestic wastes disposal. 

In addition to recognition of exist- 
ing problems to care for future needs, 
there is a need for energetic and con- 
tinuous action against disposal prob- 
lems of all types, and for active study 
of physical properties of the lake, in- 
cluding water movements, currents, 
and procedures followed on both sides 
of the boundary. 


“Significant Aspects of the Great 
Lakes-Illinois River Basins Project” 
were presented by H. W. Poston, 
Regional Program Director, Water 
Supply and Pollution Control, U. S. 
Public Health Service, Chicago, IIli- 
nois, and W. Q. Kehr, Project Direc- 
tor, Great Lakes-IIlinois River Basins 
Project, U. S. Public Health Service, 
Chicago, Illinois. This project is the 
largest and one of the first compre- 
hensive water quality management 


studies to be undertaken by the 
USPHS. The purpose of the study is 
to procure data relative to water 
quality in the Illinois waterway. The 
Justice Department will use the data 
in connection with hearings relative 
to Great Lakes Water Diversion from 
Lake Michigan by the Metropolitan 
Sanitary District of Greater Chicago. 
Many unusual features are included 
in the project, among which are a 
study of the currents in Lake Michi- 
gan, telemeter instrumentation, and 
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ter reductions of the order of 80% to 
90% are achieved, while the mechani- 
cal equipment has been greatly simpli- 
fied. At the lower operating tempera- 
tures and pressures, heat exchanger, 
reactor, and pressure piping are of 
lighter construction and lower cost. 
Sludge is pumped into the system by 
means of air, and, consequently, the 
only piece of equipment with moving 
parts is the air compressor. The unit 
is designed for automatic and un- 
attended operation, requiring opera- 





ae 


SENATOR FRANK E. MOSS (Utah) spoke for clean water at the Federation 
Luncheon. He is shown talking with Dr. Jack E. McKee, vice-president WPCF 
(left), and Harry Schlenz, president of Pacific Flush Tank Co., and new presi- 


dent, WPCF 


a proposal to erect a rotating model 
of the Lake to study effect of earth 
rotation on mass water movements. 
Infra-red scanners are also being used 
to detect unknown sources of pollu- 
tion. The study will require six 
years to complete and involves the 
expenditure of an estimated $12,000,- 
000. 


SLUDGE, RESEARCH NEEDS, AND 
COLLECTION 


“New Developments in the Zim- 
mermann Process” by F. J. Zimmer- 
mann, President ; and Neal Seegert, 
Vice-President, Zimpro Division of 
Sterling Drug Company, Rothschild, 
Wisconsin. Design data were pre- 
sented on a new, low-cost Zimmer- 
mann Process unit of an intermit- 
tent, or discontinuous, type for small 
communities. The oxidation-reaction 
in a Zimmermann Process unit is a 
function of time and temperature (and 
pressure). The new discontinuous 
unit is designed to operate on a 
twenty-hour cycle at 500-600 psig 
and achieve end product results com- 
parable to those achieved by the con- 
tinuous units. Insoluble organic mat- 


tor attention only during the refilling 
and restarting period each day. 
Power recovery has been eliminated 
as not justified in view of the low 
power requirements, a unit of one ton 
(dry weight) per day capacity re- 
quires about 50 H.P. 

“Water Pollution Control Research 
—Need for Renewed Effort” was 
stated by Frank A. Butrico, Chief, 
Office of Resources Development, 
USPHS, Washington, D. C. Funds, 
facilities and staff for increased effort 
in the water pollution control re- 
search field must increase by at least 
ten times in the next decade. The re- 
search effort must also be redirected 
in view of findings by recent com- 
mittees and conference groups. It was 
noted that much money is being spent 
on refinements of existing procedures 
with very little attention being given 
to new problem areas. Communica- 
tion in the scientific community must 
be improved in order to promote ex- 
change of information and to avoid 
unnecessary duplication. 

“Garbage, Detergents and Sewers” 
were discussed by Francis R. Bower- 
man, Assistant Chief Engineer, Los 
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Angeles County Sanitation District, 
Los Angeles, California. Challenging 
changes have occurred in the last 
decade in sewage as the result of 
ground garbage and household de- 
tergent addition. These have compli- 
cated the measurement of the effects 
of additional waste materials and 
sewerage systems. Automatic wash- 
ing machines and water softening 
have also complicated the picture. 
One of the problems include compli- 
cation of sewage treatment processes 
and coating of sewer walls. This has 
indicated a more frequent cleaning 
of inverted sewer siphons and the:de- 
velopment of more efficient skimming 
devices in sedimentation tanks. ~ 


RESEARCH SYMPOSIUM 

“The Organic Composition of a 
Domestic Sewage” was described by 
J. V. Runter and Dr. H. Heukele- 
kain, Rutgers University, New 
Brunswick, N. J. Results of the 
analysis of domestic sewages collected 
during two sampling periods, during 
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the winter-spring 1959, and fall-win- 
ter of 1959-60. Sample collection was 
made on the basis of a 24-hour com- 
posite, and the schedule was arranged 
so that each day of the week was 
given equal representation. Samples 
were divided into three particulate 
fractions and a soluble fraction, 
through sedimentation, centrifugation, 
membrane filtration, and lypholyza- 
tion. The fractions were examined 
for content using common strength 
parameters, and losses of certain of 


these during processing was esti- 
mated, On the basis of further exami- 
nation, it was found that the settle- 
able fraction contained the greatest 
percentage of carbohydrates and the 
supracollodial the greatest percentage 
of nitrogenous matter. The soluble 
fraction organic matter was found to 
be mainly amino acids, sugars, and 
fatty acids (including detergents). 
Small quantities of organic bases, 
phenols, sterols, and other organic 
materials were also found. 
“Composition of Volatile Solids 
Accumulating in an Activated Sludge 
System” was described by Dr. Don- 
ald R. Washington, Asst. Professor, 
Environmental Engineering, Rensse- 
lear Polytechnic Institute, Troy, New 
York; and Dr. James M. Symons, 
Asst. Professor, Sanitary Engineer- 
ing, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. At equi- 
librium, activated sludge systems 
operating on long aeration period and 
given daily loadings will contain on 
the average the maximum weight of 


z ( 
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WITH THE ENTERTAINERS: William N. Konrad, chairman of the local arrange- 
ments committee {left); William Sivyer, chairman of the entertainment com- 
mittee (center left}; an unknown woman [right center); and Mrs. Sivyer, on 
the arrangements committee (2nd from right). 


micro-organisms, which can sustain 
themselves on a_ given substrate. 
There has been considerable agree- 
ment as to the inevitable accumula- 
tion of volatile solids in activated 
sludge operating at equilibrium. This 
research was designed to confirm, 
under controlled experimental condi- 
tions, this accumulation to show that 
this material is biologically inert, and 
to determine the composition of these 
volatile solids. 


\t the loading studied, 40 lb COD 
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per day 1000 cu ft of total basin va- 
pacity, it was found that all activated 
sludge systems, independent of sub- 
strate or loading schedule, will ac- 
cumulate organic sludge solids. At 
equilibrium, systems fed carbohydrate 
or fatty acid wastes were observed to 
accumulate approximately ten percent 
of the ultimate BOD of the substrate 
removed as volatile sludge. Since ni- 
trogen derivatives composed a sub- 
stantial portion of the sludge accumu- 
lated at equilibrium in all systems 
studied, it was concluded that no acti- 
vated sludge system can be main- 
tained without the addition of some 
available nitrogen in excess of that 
removed in the effluent from the sys- 
tem, 


“Arginine, Cystine, and Glycine 
Utilization by Activated Sludge” 
was discussed by Dale A. Carlson, 
Associate Professor, Civil Engineer- 
ing, University of Washington, 
Seattle, Wash.; and Dr. Lawrence 
B. Polkowski, Professor, Sanitary 
Engineering, State University of 
lowa, lowa City, Iowa. The utiliza- 
tion of specific substances by biologi- 
cal cultures requires that the cultures 
possess the necessary enzyme and 
permease systems. The substrate de- 
pletion rate is a function of the ability 
of these systems to adapt to the spe- 
cific substrate substance provided 
other factors are not limiting. 


Culture response to amino acids 
was measured by oxygen uptake using 
the Warburg respirometer. Depletion 
of free amino acids was followed by 
paper chromatography. 


Oxygen uptake rates in cultures 
acclimated to L-cystine were three to 
four times higher than in unacclimated 
cultures. At lower Concentrations of 
L-arginine, unacclimated cultures 
yielded about the same oxygen up- 
take rates as acclimated cultures, but 
at L-arginine Concentrations of 
1250 mg/l, a two-hour lag period 
was required for the unacclimated 
culture to build the necessary enzyme 
system for oxygen utilization rates 
approaching those of acclimated cul- 
tures. Chromatographic studies indi- 
cated glycine depletion in the acti- 
vated sludge supernatant is enhanced 
by culture acclimation. Constant rate 
depletion occurred in acclimated but 
not in unacclimated culture systems. 


Robert C. Merz, Professor of Civil 


Engineering, University of Southern 
California, Los Angeles, Calif., was 





senior author of “Chromatographic 
Assay of Extracellular Products of 
Algal Metabolism” with co-authors 
John R. Klima, Dept. of Biology, 
University of Washington, Seattle, 
Wash.; and Dr. Raymond G. 
Zehnpfenning, Verdugo Labora- 
tories, Tujunga, Calif. 

An investigation was conducted to 
isolate and identify by genus the algae 
characteristics of certain sewage la- 
goons and oxidation ponds. The ob- 
jective was to determine the nature of 
soluble organic products produced by 
23 species of green algae in pure cul- 
ture on inorganic media, as well as 
to compare their characteristics with 
algae obtained from other sources. 

The selection of algae and media 
was described as well as the labora- 
tory procedure followed leading to the 
production, isolation, and identifica- 
tion of the soluble extra-cellular by- 
product of algal metabolism. 

“Analysis of the Economics of 
Sewage Treatment” was discussed by 
John A. Logan, Chairman, Civil 
Engineering Department, North- 
western University, Evanston, IIl.; 
W. D. Hatfield, Consultant, De- 
catur, Ill.; George S. Russell, Chair- 
man of the Board, Russell and Axon, 
St. Louis, Mo.; Walter R. Lynn, 
Technological Institute, Northwestern 
University, Evanston, Ill. New tech- 
niques of systems analysis make it 
possible to analyze and make prelimi- 


nary designs of sanitary engineering 
structures using unit costs and unit 
efficiencies as an integral part of the 
design, a method which offers dis- 
tinct advantages over the conventional 
design followed by costing or price 
tagging. Direct design requires, in ad- 
dition to a workable mathematical 
model of the treatment process, costs 
and efficiencies ; the paper deals only 
with this latter problem. 

While there is a considerable 
volume of data available on the over- 
all costs on sewage treatment, general- 
ly this has not been analyzed on the 
basis of unit costs or unit efficiencies. 

Plant data suffer from the 
influence of local conditions, ranging 
from topography to labor costs. To 
overcome this objection a series of 
“standard plants” have been de- 
signed (for the St. Louis area) and 
these have been thoroughly analyzed 
on a cost and efficiency basis; this 
provides a needed basis of reference 
for the field data and are presented 
for comparative purposes. 

Both the theoretical and the ob- 
served data are presented in a’ form 
which makes it directly usable for 
design purposes, and will be so used 
in the program now being developed 
at Northwestern University for 
analysis on their IBM 709 Digital 
Computer. 

“Enterovirus Distribution in Sew- 
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age During 1959 Des Moines Polio- 
myelitis Epidemic” was discussed by 
John S. Wiley, Technical Develop- 
ment Laboratory; Tom D. Y. Chin, 
Assistant Chief Epidemiology 
Branch; Clifton R. Gravelle, Epi- 
demiology Branch, Communicable 
Disease Center, U. S. Public Health 
Service. Twelve sets of sewage sam- 
ples, each from eight areas, yielded 
a 53.7 percent recovery of poliovirus 
Type I. The gauze pad sampling pro- 
cedure is simple and practical. The 
Type I poliovirus recovery rates from 
sewage were 17 times greater than 
those from two stool surveys involv- 
ing over 314 times as many samples. 
Recovery rates from sewage samples 
were on a par with those from the 
laboratory examinations (feces and 
throat washings) of the patients hav- 
ing hospital admission diagnoses of 
poliomyelitis. In addition, the sewage 
samples 2iso revealed the presence 
of several strains of Type III polio- 
virus and of ECHO virus. 

The sewage sampling technique, 
with subsequent careful sample prepa- 
ration, culturing, and isolation pro- 
cedures, proved extremely valuable 
in the epidemiologic study of the Des 
Moines epidemic. Indications are that 
the methods are sufficiently sensitive 
to be useful not only in studying an 
enterovirus epidemic but also in a 
year-round surveillance program. 





Lindsey Becomes 
Manufacturers’ 
Representative 


Ray Lindsey, formerly with B-I-F 
Industries, has started his own com- 
pany in Prairie Village, Kansas, as 
a Manufacturers’ Representative. 

With a well-rounded background 
in engineering, Lindsey established 

his company in 
August. He offers 
a Bachelor Civil 
Engineering degree 
and graduate work, 
as well as naval en- 
gineering, munici- 
pal facilities design 
and construction, 
and sales engineer- 
ing jobs as background. 

Lindsey is a registered professional 
engineer in Minnesota and Kansas, 
and a member of the American So- 
ciety of Civil Engineers, the National 
and Missouri Society of Professional 
Engineers, the American Water 


Works Association, the Water Pollu- 
tion Control Federation and the Kan- 
sas City Engineers Club. 

He lives with his wife in Prairie 
Village, Kansas, P.O. Box 9224. 


New Greenleaf Engineers in 
Miami 

John W. Greenleaf, Jr. has teamed 
up with B. A. McAdams to open a 
consulting engineering office under 
the name of Greenleaf Engineers, at 
1393 S. W. Ist St., Miami 35, Fla. 

Both men were formerly associated 
with Rader and Associates, Green- 
leaf as a partner and McAdams as 
project manager. The new firm will 
give personal service to clients 
throughout the area of previous ac- 
tivities. 


Augusta Mains a Century Old 


Playing the role of his predecessor 
of a century ago, Grover Cushman, 
superintendent of water construction 
for Augusta, Ga., stars in a reenact- 


ment of the laying of the city’s first 
cast iron water mains, Nov. 4, 1859. 


ry 


to~, 

A section of 100-year-old pipe was 
“laid” in front of a home typical of 
the ante-bellum South while Augus- 
tan belles, also dressed for the period, 
looked on. 

Augusta was introduced as the 
118th member of the Century Club 
of the Cast Iron Pipe Research As- 
sociation. Members have water or gas 
mains still in use which were installed 
more than 100 years ago. 
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Editorial 





Public Health Service Gets Administrative Support 


An announcement of considerable potential importance 
to the future of the national water supply and water pol- 
lution control program was made in mid-November. 
Abraham Ribicoff, Secretary of Health, Education, and 
Welfare, announced that an Assistant Secretary, James 
M. Quigley, would be his immediate administrative 
representative to serve in this important area. 

While those who are outside of the organizational 
machinery can only guess, it appears as though Secre- 
tary Ribicoff has listened hard and long, paid attention 
to some of the suggestions of his predecessors, and, per- 
haps most important, moved with positive action. 

It appears that control of the water supply and water 
pollution control program has not been taken completely 
from the Public Health Service. Mr. Quigley has been 
assigned to work directly with the Division of Water 
Supply and Water Pollution Control in the Bureau of 
State Services of the PHS. Again, to an outsider, this 
provides evidence that Secretary Ribicoff, and the ad- 
ministration, listened carefully to the Public Health 
Service people before he made his move. 

Those who have been dissatisfied with PHS per- 
formance in this area will be disappointed. Those who 
recognize the wide range of experience, both technical 
and administrative, built up in the PHS over the years, 
will no doubt applaud the move. For our part, we can 
only observe that the PHS has been given a renewed 
opportunity, apparently with every confidence, to pick up 
the pieces and get going. 

It is to be hoped that some of the flaws in previous 
plans have been detected by the PHS during the months 
prior to the Secretary’s decision. It follows that steps 
should be taken now to correct the past deficiencies, 
whether in personnel, programs, or policies. 

Secretary Ribicoff also apparently agrees with former 
HEW Secretary Fleming, who told the 1960 National 
Conference on Water Pollution that : 
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“There is no question in my mind that additional 
progress (in the water supply and water pollution 
control program) will be made, and I am confident 
that a move to pull it out of the Public Health Serv- 
ice would retard, rather than accelerate, this prog- 
ress. 

Having made his decision to add the administrative 
weight of HEW behind the effort, Secretary Ribicofi 
has solved the dilemma by compromise. If, as workers in 
PHS and the former Secretary believe, PHS has the 
steam and the drive to “accelerate this progress”, we 
should begin seeing results before too long. 

The assignment of top-level administrative talent to 
this task carries with it a certain degree of political risk. 
On the one hand, failure of the program to be as effective 
as formerly, plus the failure to accelerate, could be 
politically disastrous. On the other hand, opportunities 
for pork barreling and other constituent gimmicks might 
become more difficult to resist. This latter is perhaps, to 
the nation, the area in which particular attention must be 
paid to avoid degradation and dilution of the program. 

Take, for example, the allocation of funds under the 
amended Water Pollution Control Act. Thus far, alloca- 
tion and expenditure of funds have been carried out with 
only minor, if any, criticism. The expenditures made to 
date have resulted in pollution abatement works con- 
struction, which has bitten out a large chunk of the back- 
log. Future funds, if made available in accordance with 
the current schedule, should help to nearly equal the 
estimated $600 million annual requirement. The pro- 
gram must be continued in areas of project and economic 
need, not in localities where votes are needed or monu- 
ments will look impressive. 


V W Langworthy 
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Edward E. Alt Retires 


Edward E. Alt, 
one of the nation’s 
leading authorities 
on elevated water 
storage tanks, re- 
tired on July 31 
after 43 years of 
service with Chi- 
cago Bridge & Iron 
Company, world 
steel plate fabricat- 

ing and construction firm. He has 
been retained by the company in a 
consulting capacity. 


During his active CB&I career, Mr. 
Alt sold several thousand large steel 
tanks to municipalities and industrial 
firms. His name became synonomous 
with elevated structures for the stor- 
age of water and led to his sobriquet 
of “Mr. Water Tower” throughout 
the industry. 

He has been recognized as a leader 
in state and national professional 
organizations in the water supply field 
for many years. In 1956, he was pre- 
sented the coveted George Warren 
Fuller Award by the American Water 
Works Association for “*. . . outstand- 
ing service to the Illinois section... 
and his exemplary conduct as a manu- 
facturer’s representative.” ' 


McCormack Directs New 
Permutit Offices in Dallas 


The Permutit 

Company, a divi- 

sion of Pfaudler 

Permutit Inc., 

manufacturers of 

water and waste 

treatment equip- 

ment and materials, 

has announced the 

establishment of a 

new industrial 

sales office at 3603 Lemmon Avenue, 

Dallas, Texas, under the direction of 
Austin F. McCormack. 

Mr. McCormack has had exten- 
sive experience in water condition- 
ing equipment sales for Permutit from 
1946 until 1959 and again recently 
when he rejoined the company to be- 
gin operations in the Dallas territory. 


American Vitrified Purchases 
Lehman Sewer Pipe Co. 


American Vitrified Products Com- 
pany, Cleveland, Ohio, one of the 
nation’s largest producers of clay 
and concrete pipe and kindred ma- 
terials has announced a series of 
moves aimed at strengthening their 
East Coast sales organization. 

Jack L. Brown, Vice President 
and General Sales Manager, revealed 
the purchase of the Lehman Sewer 
Pipe Co. of New York City. At the 
same time he also announced the bol- 
stering of the Eastern Marketing Di- 
vision by the addition of six men 
to cover this territory. 

These moves follow the comple- 
tion and full production start-up of 
American Vitrified’s new multi-mil- 
lion dollar plant located at Somer- 
ville, New Jersey. 

Lehman Sewer Pipe Company is 
one of the nation’s largest clay pipe 
distributing companies. It has op- 
erated in the New York area for 
over 55 years. Lehman will now be- 
come a wholly-owned subsidiary of 
American Vitrified. A. R. D’Aleo, 
who headed Lehman, will continue 
in this capacity. 

American Vitrified has 13 plants 
and regional offices in eight cities. 


K&M Plant Manager Post 
to R. E. Lander 


Richard E. Lander, assistant man- 
ager of Plant 8, Keasbey & Mattison 
Company’s asbestos-cement pipe 
manufacturing facility, Ambler, Pa., 
has been appointed to the position 
of plant manager, it was announced 
by E. J. Buczkowski, K&M Vice- 
President of Production. 

Lander has been associated with 
K&M as a research engineer since 
1959. In that capacity, he partici- 
pated in a number of important proj- 
ects, the most prominent among them 
the development and fabrication of 
the roof sections for the research 
model home of the Asbestos-Cement 
Products Association at Oklahoma 
City. 

A member of the National Society 
of Professional Engineers, and the 
American Society of Civil Engi- 
neers, Lander holds a degree in Civil 
Engineering. 
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A. O. Smith Appoints 
W. M. Asher Vertical Pump 
Motor Sales Manager 


W. M. Asher has 
been appointed to a 
newly created sales 
management posi- 
tion, responsible 
for marketing verti- 
cal pump motors, 
within A. O. Smith 
Corporation’s Elec- 
tric Motor Division, 

Tipp City, Ohio. 
Asher first entered the vertical tur- 
bine pump field in 1936 as a sales 
engineer for a well drilling contractor 
in Plainview, Texas. He joined A. O. 
Smith’s Hydraulic Products Division 
in 1952, serving first as district sales 
manager in Houston and later as di- 
vision general sales manager in Los 
Angeles. From there, he served four 
vears in South Africa as resident 
manager of the firm’s international 

operation. 


Lipps Appointed Crane Co. 
Marketing Director 


Crane Co. has appointed Richard 
C. Lipps to the new post of Cor- 
porate Director of Marketing, ac- 
cording to an announcement made 
by D. C. Fabiani, Executive Vice 
President of the Company. 

Mr. Lipps will formulate overall 
marketing policy and coordinate 
marketing functions for all Crane 
Operations in the United States. He 
will also be responsible for the 
Corporate advertising program of the 
Company. Crane Co. manufactures 
flow control products and plumbing, 
heating and air conditioning equip- 
ment in 27 plants located through- 
out the United States. 


Bailey Meter Appoints Mays 
North Central Regional 
Manager 


Vice President L. F. Richardson, 
Bailey Meter, annonuced the appoint- 
ment of G. R. Mays as manager 
of the company’s north central re- 
gion. This region covers the terri- 
tory of the Chicago, Cincinnati, Cleve- 
land, Detroit, Milwaukee, and St. 
Paul districts. Mays, who was for- 
merly manager of the Chicago Dis- 
trict, will retain his hedaquarters in 
Chicago. 
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CUA NAINT ENA GL SIZ 
FAIRBANKS 


STANDARD ¥ :, SHIELDED 
TRANSFORMER & Whee TRANSFORMER 


TYPE FM-LTR 
LOW TENSION MAGNETO 


Best on the market because 


SIE Increases engine life! 

ia Cuts maintenance and operating costs 

3 Simplified construction 

se Standard flange or base mounting 

> Offered in standard and heavy duty models 
Sle Offered with semi-low tension adaptation 


This new F-M development gives a positive in- 
tense spark. Ozone and high corona discharge 
do not occur . . . eliminating “‘green corrosion”; 
promotes more complete combustion .. . re- 
quires far less engine maintenance, fewer spares. 


For further details, write: R. D. Hisey; 
Magneto and Engine Accessories Division; 
Fairbanks, Merse & Co.; Beloit, Wisconsin. 


FAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 
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Jan. 15-16—Cincinnati, Ohio (Robert A. Taft Sanitary 
Engineering Center) Short Course: “Basic Radio- 
logical Health.” This course will be repeated at the 
Sanitary Engineering Center Apr. 23-May 4; at 
Southwestern Radiological Health Laboratory, Las 
Vegas, Nevada, Feb. 26-Mar. 9; and at Radiological 
Health Laboratory, Rockville, Maryland, May 7-18. 
Write: Training Program, Robert A. Taft Sanitary 
Engineering Center, 4676 Columbia Parkway, Cincin- 
nati 26, or to PHS Regional Office. 


Jan. 23—New York, N. Y. (Statler-Hilton Hotel) New 
Yorx Section AWWA Luncheon Meeting. Secy., 
Kimball Blanchard, Neptune Meter Co., 2222 Jack- 
son Ave., Long Island City. 


Feb. 7-9—Indianapolis, Indiana (Sheraton-Lincoln 
Hotel). Inptana Section AWWA. Secy., Chester H. 
Canham, State Board of Health, 1330 W. Michigan 
St., Indianapolis 7. 


Feb. 13-14—Chicago, Ill. (LaSalle Hotel) Tue Aquatic 
Weep Controt Society. Write: Paul W. Eller, c/o 
Chipman Chemical Co., Inc., 608 S. Dearborn St., 
Chicago 5, Il. 


Feb. 15—Newark, N. J. (Hotel Essex House) WINTER 
MEETING New Jersey Section AWWA. Write: 
A.F. Pleibel, Secy., 683 Prospect St., Maplewood, 
N. J. 


Feb. 26-Mar. 9—Cincinnati, Ohio (Robert A. Taft Sani- 
tary Engineering Center) Training Course: “Water 
Quality Management.” Sponsored by Public Health 
Service. Write: Chief, Training Program, Robert A. 
Taft Sanitary Engineering Center, 4676 Columbia 
Parkway, Cincinnati 26, Ohio, or to PHS Regional 
Office. 


Mar. 15—Boston, Mass. (Statler Hotel) New ENGLAND 
Section AWWA. Secy., Ralph M. Soule, San Engr.. 
State Dept. of Public Health, 511 State House, Boston, 
Mass. 


March 28-30—Chicago, Ill. (Sheraton Towers Hotel) 
Ittinois Section AWWA. Secy., D. W. Johnson, 
3440 Prudential Plaza, Chicago 1, IIl. 


Apr. 5-7—Bozeman, Montana. Montana SEcTION 
AWWA. Secy., A. W. Clarkson, Div. of Environ- 
mental Sanitation, State Board of Health, Helena. 


Apr. 5-7—San Diego, California (Hotel El Cortez) Pa- 
cIFIc SOUTHWEST COUNCIL CONVENTION AMERICAN 
Society oF CrviL ENGINEERS. 


Apr. 11-12—Albany, N. Y. (Manger DeWitt Clinton 
Hotel) New Yorx Section AWWA. Secy., Kimball 
Blanchard, Neptune Meter Co., 2222 Jackson Ave., 
Long Island City. 
































Apr. 12-13—Morgantown, West Virginia (Hotel Mor- 
gan) West Virctnta Section AWWA. Secy., 
Thomas J. Blair, Kelley, Gidley, Staub, Inc., 5418 
Mac Corkle Ave., S. W., Charleston. 


Apr. 15-18—Jekyll Island, Ga. (Wanderer Resort 
Motel) SourHEasteRN Section AWWA. Secy., 
N. M. deJarnette, Robert & Co. Assocs., 96 Poplas 
St., N. W., Atlanta, Ga. 


Apr. 19-20—Chapel Hill, North Carolina (University of 
North Carolina) ELEVENTH SOUTHERN MUNICIPAL 
& INDUSTRIAL WasTE CONFERENCE. Sponsored by 
Duke University, North Carolina State College, Uni- 
versity of North Carolina. Write: Dept. of Sanitary 
Engineering, University of North Carolina, Box 899, 
Chapel Hill, North Carolina. 


Apr. 27—Yosemite Valley, Calif. (Ahwahnee Hotel) 
Cauirornia Section AWWA. Secy., Frank F. Wat- 
ters, Hydr. Engr., Public Utils. Com., State Bldg., 
Civic Center, San Francisco. 


Apr. 29-May 3—Toronto, Ontario, CANADIAN SECTION 
AWWA. Secy., A. E. Berry, 72 Grenville St., Toronto, 
Ont. 


May 2-4—Wichita, Kansas (Lassen Hotel) Kansas 
Section AWWA. Secy., F. Harry McBride, Sls., 
Engr., B-I-F Industries, 2108 W. 75th St., Prairie 
Village. 


May 2-4—Wichita, Kansas (Lassen Hotel) Kansas 
SEWAGE AND INDUSTRIAL Wastes AssN. Write: 
Howard F. Saiger, 1900 E. Ninth, Wichita, Kansas. 


May 3-5—Tucson, Arizona (Pioneer Hotel) Arizona 
SEWAGE AND WATER WorkKS AsSN. AND ARIZONA 
Section AWWA. Secy., A. D. Cox, Jr., Secy. & 
Comptroller, Arizona Water Co., Box 5347, Phoenix. 


May 21-23—Traverse City, Michigan (Park Place 
Hotel) MicH1GAN SEWAGE AND INDUSTRIAL WASTES 
Assn. Secy., D. M. Pierce, Michigan Dept. of Health, 
Admin. Bldg., Lansing 4, Michigan. 


May 30-June 2—Seattle, Washington (Olympic Hotel) 
Paciric Nortuwest Section AWWA. Secy., Fred 


D. Jones, W. 2108 Maxwell Ave., Spokane, Washing- 
ton. 


June 10-15—Washington, D. C. INTER-AMERICAN ASSN. 
or SANITARY ENGINEERING (AIDIS). Write: 1962 


AIDIS Congress, Office of Public Health, Washing- 
ton 25, D. C. 


June 20-22—Duluth, Minnesota (Hotel Duluth) Cen- 
TRAL STATES SEWAGE AND INDUSTRIAL WASTES ASSN. 


Secy., Scott E. Linsley, 2400 Childs Rd., St. Paul 6, 
Minn. 


Aug. 20-25—Madison, Wisconsin (University of Wis- 
consin) 15TH INTERNATIONAL CoNGREsS oF LIM- 
NoLocy. Write: The 15th International Congress of 
Limnology, c/o Dr. John C. Wright, Birge Hall, Uni- 
versity of Wis., Madison 6. 


Aug. 26-29—Denver, Colorado. American INSTITUTE 
OF CHEMICAL ENGINEERS. Includes Symposium on 
Treatment and Disposal of Waste from Uranium Min- 
ing and Milling Operations. 

Sept. 3-7—London, England. First INTERNATIONAL 
CONFERENCE ON WATER POLLUTION RESEARCH. 
Write: Prof. W. W. Eckenfelder, Jr., Manhattan Col- 
lege Environmental Engineering Research Laboratory, 
514 Sylvan Ave., Englewood Cliffs, N. J. 





Simplified by Simplex: 
New Float in Flume 
meter measures 
: og! ate accuracy 
the of various 
kinds of liquids in 
channels, sewers 
and other gravity 
flow systems — and 
radically slashes 
construction costs. 


New “Float in Flume” 
obsoletes the stilling well — 
saves you its construction cost 


Now you can measure open channel or sewer line 
flow accurately without a stilling well—but at a 
fraction of the construction, installation and main- 
tenance costs. 

The “Float in Flume” is simplicity itself. A vane, 
floating atop the liquid passing through the flume, 
senses the liquid level. This data is transmitted 
through a Simplex transmitter-receiver system 
(pneumatic or electric), and is translated into flow 
terms on a modern, easy to read Simplex type “L” 
meter. 

You save all the costs formerly required by a 
stilling well: the extra excavation and concrete, 
float pipe, grating, valves, drain pipe and fittings, 
cleaning valve and sediment chamber. 

You don’t even need a purging system. An occa- 
sional wiping of the vane is all the cleaning required. 

The Float in Flume transmitter may be installed 
in existing flumes or is furnished assembled with a 
Simplex Type “S” Parabolic Flume as shown above. 

Before you install another meter requiring a 
stilling well, check the savings of the Float in 


Flume meter. Drop us a note today and ask for 
Bulletins 726 and 728. 


Simplified by Simplex: New Type * 
“L” Meter is more m 

more compact. Big red-and- 
white helical indicator replaces 
pointer, makes reading easier. 
Continuous type totalizer un- 
surpassed for accuracy. All 
parts are mounted on swing- 
out panel for easy servicing. 


SIMPLEX wever ‘co. 
Became ee oh gemma 


& PFAUDLER PERMUTIT INC. 
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Hydromechanica) czarth 
Auger 

Designed for easier installation of 
smaller types of underground pipe- 
lines—water, gas, conduits, sewers, 
sprinkler systems, etc.—Borit elimi- 
nates trenching, tunneling, backfill- 
ing, surface repairs, and unsightly, 
costly damage to lawns, landscaping, 


trees, walks and streets. A hydro- 
mechanical earth auger, it operates 
on the principle of combining the 
natural action of water erosion with 
positive control of mechanical drill- 
ing, at boring speeds of 350 to 450 
rpm ; bores horizontally, vertically or 
at any angle. Borit works effectively 
in ditt, sandy loam, clay shale and 
certain gravels and hardpan, cutting 
roots as it goes, for distances up to 
60 feet. It is power-driven by stand- 
ard electric or pneumatic drill with 
% inch or larger chuck.—Borit Sales 
Co. 
Circle No. 1220 on Reader Service Card 


Portable pH Meter 
Features Millivolt Scale 

New ELECTRION IT line-oper- 
ated portable pH meter features a 
+500 millivolt scale and a unique, 


full-range shock-resistant combina- 
tion electrode, according to the manu- 
facturer, 


Standard features include: con- 
stant-reading meter; amplifier-sta- 
bilized, drift-free indicator needle; 
reference pointer; easily connected 
solid ground (usually found only on 
larger, more expensive units) ; fast- 
response tubes which require no 
“breaking-in” time; 115V line oper- 
ation (leave in continuous service to 
eliminate warm-up time, give instant 
reference and constant pH readings). 

~The Meaker Co. 

Circle No. 1221 on Reader Service Card 


Vibrating Screens 


The availability of a new unit, 
called the Series 500 Vibrating 
Screen, has been announced by this 
manufacturer. Designed especially 
for lighter-duty screening require- 
ments in chemicals, minerals, food 
products, agricultural commodities, 
for sizing, scalping, and de-watering 
applications, the Series 500 features 
a unitized vibrator cartridge, easy 
amplitude adjustment, 98 percent vi- 
bration isolation, push-type tapered 
bearing removal sleeves, and double 
piston ring grease seals—Overstrom 
& Sons, Inc. 

Circle No. 1222 on Reader Service Card 


Sewage Disposal Plant 
Maintenance 


Lubricants offered by this manu- 
facturer will help solve many Sew- 
age Disposal Plants lubrication prob- 
lems. 

McLube 1181, for use on grit con- 
veyors and mechanical bar screens, 
is an anti-seizing grease compound 
that is virtually impervious to sew- 
age water and sewage contaminants 
so that effective lubrication is posst- 
ble with this product even under the 
severe conditions involved in these 
applications. 

McLube 711 is an anti-seizing ex- 
treme pressure lubricant that has ex- 
cellent penetrating property. It has 
proven highly effective for freeing 
valves that have tightened up from 
sludge, and it serves also to prevent 
subsequent build-up and seizure of the 
valves. A specific use is on plain bear- 
ings and bushings of bar screens and 
grit conveyor drives and idler wheels ; 
also, on teeth and cones of comminu- 
tors to facilitate removal. 
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McLube 533 is a dry film lubri- 
cant that does not contain any oil or 
grease whatever, and therefore will 
not attract dust or dirt. It is excel- 
lent for the lubrication of moving 
parts in recording and control instru- 
ments. It is a fluid with excellent 
penetrating property. It is best ap- 
plied with a dropper of some type.— 
McGee Chemical Co., Inc. 

Circle No. 1223 on Reader Service Cord 


New Dissolved Oxygen 
Analyzer 

The development and production 
of a new precision instrument, the 
DO-100 Continuous Dissolved-oxy- 
gen Analyzer, has recently been an- 


nounced by this manufacturer. The 
new analyzer accurately and continu- 
ously measures and records micro 
quantities of dissolved oxygen in 
boiler and other high-purity-water 
systems. The instrument is electro- 
chemical and direct-acting in oper- 
ation. An uncomplicated hydraulic 
system and straightforward, printed 
circuits mean compactness, reliable 
operation, and easy maintenance. 
Dissolved-oxygen reacts. with 
measuring electrodes in a sampling 
cell. An electric current proportional 
to the amount of oxygen in a con- 
tinuous sample is generated. This cur- 
rent operates an indicator (calibrated 
0 to 25 or 0 to 230 parts per billion) 
from which a signal may be trans- 
mitted to any standard millivolt re- 
corder. 
Precise control of sample-water 
flow, temperature, and conductivity 
assures readings accurate to + 5% 
of full scale. An oxygen change as 
small as 0.1 parts per billion regis- 





¢ For further information on products or services please use reader service card. 


ters within 5 to 10 seconds after the 
sample enters the instrument.— Wal- 
lace & Tiernan Inc. 

Circle No. 1224 on Reader Service Card 


Compact Pumping Unit 

A compact pumping unit maintain- 
ing constant head at variable volume 
is now available to replace conven- 
tional incremental pumps in sewage 
lift applications and to augment or 
replace gravity storage reservoirs in 
water systems. Designed for munici- 
pal or industrial use, the unit pro- 
vides a cost-saving approach to new 
service installations, and to expan- 
sion of existing services. Named 
“System Pressure Computer Control- 
ler”, it combines high efficiency 
pumps with electric drive having in- 
finitely variable speed. Control de- 
rives from a transistorized computer 
that accepts pressure input signals 
and converts to electronic signals that 
govern pump performance.—Mac- 
Donald Associates Inc. 

Circle No. 1225 on Reader Service Card 


Portable Air Tank 


A low cost, lightweight portable 
air tank for a wide variety of com- 
pressed air applications is now avail- 
able from this manufacturer. The 
new portable air tank is just two 
feet long and one foot in diameter. 
Rated at 100 psi working pressure 
(300 psi hydrostatic test), it is 
equipped with a pressure gauge in- 
dicating 0 to 160 psi with safety 
valve pre-set at 150 psi. The unit 
comes complete with six-foot air 
hose, chuck and quick disconnect 
coupling, and air valve which per- 
mits easy refilling from any air 
source. 


The portable air tank is used by 
well drillers, pump installers, con- 
tractors, farmers, service station 
operators and home owners.—Med- 
alist Tank Div., Metal Coating Corp. 

Circle No. 1226 on Reader Service Card 





- — mR a 2 bw i 
< Te ign | epee et oe sop Aes 
. ae * x. y a. * 

—- e # ica = Pa 


breaks or springs a leak, 


No need to remind you that in most instances the major cost of re- 
pairing most pipe leaks involves locating, exposing and refill. You 
know this. Smith-Blair knows it, too! That is why every Smith-Blair 
product is engineered and manufactured to assure a permanent repair. 
A Smith-Blair repair unit properly selected and installed, will last for 
the remaining life of the pipe! 


For example, Smith-Blair 
Full Circle Clamp Couplings. 


These are designed to reconnect full breaks, repair holes, cracks and 
other damage in all types and sizes of pipe. 


Permanence of repair with a wide margin of safety is assured by 
Smith-Blair design features that permit uniform pressure seal over 
360°. These features are 1) tapered and finely gridded gasket; 2) 
recessed armor. 


These Smith-Blair features, together with other data that will help 
you, are described in new Bulletin 1263. We will be glad to mail you 
a copy, without cost. 


VALUABLE DATA YOU SHOULD HAVE 


Smith-Blair manufactures a complete line for every pipe O.D. 
requirement. Check items that interest you, mail coupon today. 


] Full Circle clamp couplings 
(_] Taper-Seal service saddles 
_] Cast couplings 

(_] Flanged coupling adapters 
(_) Pipe repair clamps 

(_] Compression couplings 


(] Steel couplings 

(_} Tapping saddles; sleeves 
(_] Fast-Action clamp couplings 
[) Expansion joints 

("] Meter couplings 

(| Pipe end caps 


All of these from one, dependable source. 


Smith-Blair, Inc. 

535 Railroad Avenue, South San Francisco, Calif. 
W. Newton Rd., Greensburg, Pa. 

5635 E. imperial Hwy., South Gate, Calif. 

300 Waco St., Texarkana, Texas 


— suppliers in all principal cities. 
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New Literature 


AVAILABLE FREE 





Null Balance Recorders and 
Recording Controllers 


12-page brochure GEA-6887A de- 
scribes General Electric’s complete 
line of single and multi-pen null 
balance recorders and recorder-con- 
trollers. Also discussed are multi- 
point recorders and multi-purpose in- 
dicators. Descriptions of typical 
measurements performed by the re- 
corders and controllers are outlined 
in a special section. The illustrated 
bulletin contains information on fea- 
tures, dimensions, specifications, op- 
tional accessories and applications. 
—General Electric Co. 
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Bulletin on Darling 
Swing Check Valves 


24-page Bulletin No. 6102 on 
Darling 50 Line Swing Check 
Valves in regular and increasing 
types is now available. This illus- 
trated bulletin describes how the re- 
volving double disc principle, a fea- 
ture of Darling Gate Valves, has 


2 Darling 


been adapted to swing check valves. 

Darling 50 Line Swing Check 
Valves incorporate all applicable fea- 
tures of AWWA and Federal speci- 
fications and are in accord with 
Underwriters and Factory Mutual 
Specifications. 

The bulletin includes a pressure 
rating table on the 2-to-16 inch 
valve sizes, as well as construction 
details—Darling Valve & Mfg.’ Co. 

Circle No. 1228 on Reader Service Card 


Rubber Sheet Packing Line 
Described in New J-M Folder 
A new Rubber Sheet Packing bro- 


chure, published by Johns-Manville, 
describes the complete line of these 


materials. Included in the brochure, 
PK-170A, are a considerable num- 
ber of natural and synthetic rubber 
sheet packings recently added to the 
product line. 

Of a total of 15 rubber sheet 
packings described, there are three 
new styles in natural rubber, a new 
Neoprene diaphragm sheet, two new 
Neoprene sheets, and two new Nitrile 
sheets. 

The brochure covers general pur- 
pose sheet, diaphragm sheet, Neo- 
prene sheet, and Nitrile sheet styles. 
Complete data are given for each 
product, including its construction, 
recommended applications, ASTM 
and MIL specifications met by the 
packing, Durometer hardness, and 
temperature and pressure services. 
—Johns-Manville. 
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Gasoline Powered Boring 
Unit 

The Ka-Mo G-16, a_ gasoline 
powered earth boring unit for drill- 
ing 23% to 12 in. holes, is the sub- 
ject of a new 4-page bulletin re- 
leased by the Kwik-Mix Co. 

The bulletin describes and _ illus- 
trates the G-16 in detail. Included 
in the description are these per- 
formance advantages: compact for 
tight-quarter work; fast and easy 
set-up; self-contained to eliminate 
auxiliary power source; and choice 
of manual or power forward feed. 
—Kwik-Mix Co. 

Circle No. 1230 on Reader Service Card 


Type M Precipitator Bulletin 


A six-page folder recently issued 
presents the new Permutit Type M 
Precipitator, a unique sludge-blanket 
clarifier whose agitator arms are 
driven by water jets at the tips. 

The bulletin describes fully in il- 
lustrations and text the operation 
and design of the new solids contact 
precipitator. Operating graphs, based 
on field experience, show the Type 
M’s quick accomodation to changes 
in raw water makeup, plus the re- 
sults of a salt tracer detention test. 
—The Permutit Div., Pfaudler Per- 
mutit Inc. 

Circle No, 1231 on Reader Service Card 
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A New Concept in Water 
Treatment Plant Design 
and Control 


B-I-F Industries, Providence, R. 
I., manufacturers of equipment and 
systems for positive control of ma- 
terials flow, announces a new con- 
cept in Water Treatment Plant de- 
sign and control. The Laboratory 
Control concept, condensing and con- 
centrating years of experience in 
water filtration and treatment, fea- 
tures the idea of finger tip control 
over plant throughput, chemical addi- 
tions and filter backwash from a 
single console in the laboratory. 

The four-page, two-color bulletin 
just issued shows with illustrations 
and schematic diagrams how the new 
console controls the pacing of chem- 
ical feeders by flow and automatical- 
ly controls filter backwash programs 
through each phase, assuring high 
quality effluent —B-I-F Industries. 
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Literature Package Covers 
Electric Power Conversion 
Line 

System Analyzer Corporation has 
made available a complete literature 
package describing their complete 
line of equipment which converts 
single phase to three phase opera- 
tion without the high cost of three 
phase wiring. 





pam eee 


is 


now... 

FULLY SUCCESSFUL ~ 
3-PHASE 
mOTOR 

OPERATION 
FROM 
SINGLE PHASE 





Specifically, the package includes 
a covering letter explaining the vast 
markets available, a reprint of case 
histories and a brochure explaining 
the advertising campaign to support 
the dealer-wholesaler. 

Highlighting the package is a 4- 
page, two-color brochure fully illus- 
trated and diagramed to explain the 
company’s complete power conver- 
sion line: Add-A-Phase Power con- 
verter; Power-Twin Universal Mul- 
ti-phase motor; Phase-Shifter Econ- 
omy Converter—System Analyzer 
Corp. 

Circle No. 1233 on Reader Service Card 
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A Better Way to Provide 
Water for Peak Loads 
B-I-F Industries, Providence, 
Rhode Island, has just issued “It’s 


a Fact” data on the filtration prob- 
lem of providing water for peak 
loads. This new data, accompanied 
by bulletins, arrangements and ap- 
plication data, features B-I-F’s Vac- 
uum Filters, Product Class 1860. 
Selected from its complete line of 
equipment for water filtration, the 
Vacuum Filters are ideally suited to ' USE 
answer the problems of water filtra- 


tion systems caused by peak loads oO 
when there is little or no margin ‘ ‘ & JRORA 
available to satisfy requirements and 

when available space for additional : S PLIT C aN S E 
filters is severly limited—B-I-F In- 


dustries. 


Circle No. 1234 on Reader Service Card - - : \V E R | | é ay | 
Literature Available 
on Water Distillers 

A portfolio containing illustrated 


data sheets describing water distilla- 
tion equipment is now available from 
Badger Manufacturing Company. 
Contents include data sheets with 
complete descriptions, flow charts 
and tables of sizes for each of the 
three types of Badger distillers— 
vapor compression, flash, and vapor 
compression forced recirculation. 
The folio cover, which “packages” 
the data sheets, includes valuable in- 
formation on methods of selecting 
the proper still for sea water con- 
version or processing applications 
and a description of the patented 
Badger Entrainment Separator— 
Badger Mfg. Co. 


Circle No. 1235 on Reader Service Card 


In addition to the substantial reduction in floor space with the vertical base 
mounting, these pumps have opposed suction and discharge connections 
which permits rotation of the unit to accommodate simplified piping, saving 
wall space and reducing installation costs. 


Small Sewage Treatment 
a ee All of the easy-accessibility features of the horizontal split case pumps are 
Type retained. Simply remove the cover for inspection, adjustment, or removal of 
the rotating element without disturbing the piping or motor. 


Small sewage treatment plants de- 


signed for “modern-day wastes are | A vellsble in single-stage double suction or two-stage opposed suction types. 
presented in Yeomans’ new bulletin, 


: iti 6000 GPM and heads to 600 feet with continuous 
No. 1510. Heart of the plant is a Capacities range up to 


“Yeo-Wave” surface aerator that has | OPeration. ie a bulletin 
no moving parts in the aeration tank. Write today for free bu 
Bulletin lists 10 sizes from 3000 


to 18,000 gallons per day as well ~P DIVISION 
as application design data on insti- AURORA PU ® 


tutional, commercial, small factory, THE NEW YORK AIR BRAKE COMPAN “(f) 
subdivision and municipal use. 1020 LOUCKS F AURORA, ILLINOIS 


CONTINUED ON PAGE 92A LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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Cross-section drawings and text 
explain the construction and opera- 
tion of a complete small plant. Round 
or square tanks and manufactured 
or built-on site variations are sup- 
plied—Yoemans Brothers Co. 

Circle No. 1236 ow Reader Service Card 


New Bulletin Gives Facts 

on 108 Hooker Chemicals 
The 1961 edition of “Hooker 

Chemicals’, a 16-page bulletin listing 


and describing the firm’s 108 organic 
and inorganic chemicals for industry 
and agriculture, is now available. 
The new quick-reference Bulletin 
100-E covers acids and alkalies; the 
elements chlorine and phosphorous ; 
metallic salts, phosphorus compounds, 
sulfur compounds, chlorides, chloro- 
benzenes and other chemicals pro- 
duced by Hooker’s Eastern Chemical, 
Western Chemical and Phosphorus 
Divisions.—Hooker Chemical Corp. 
Circle No. 1237 on Reader Service Card 
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Devices. 


; bree 


Floor-Stand and Under Floor Operation. 
1 to 5 HP 10" To 36" Valves. 





Payne Dean & Company, Clinton, Conn. 


Truck-mounted, hydraulic valve operators 
provide fast, safe control of 10” to 60” valves 


One Man Control of Speed and Torque on Gate Stem with Indication. Two Safety Control 


q 


4-Speed Electric Motor Gatenders. For F 


Portable Engine Driven Gatenders, For 
Valves 10" to 36". All Hydraulic Opera- 
tion. Two Safety Features. 
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New Data-Logger Bulletin 


Data-Master® loggers perform 
two basic functions: 1) accurate, 
systematic collection of process, test 
and other operating data and 2) pres- 
entation of this data in the most 
useful form for supervisory, process 
analysis, research and accounting 
purposes of for direct input into 
computers. 

A new bulletin (D 401) released 
by The Bristol Company is written 
to alert potential users to the econ- 
omy and application flexibility of 
Data-Master automatic data loggers. 
Clear photographs supplement dis- 
cussion of operating system instal- 
lations in manufacturing, distribu- 
tion and process industries——The 
Bristol Co. 
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Factory-Built Sewage Lift 
Stations and Sewage 
Treatment Plants 


A 16-page product brochure, de- 
scribing the design features and oper- 
ation of Smith & Loveless equipment 
for the sewage and industrial wastes 
field, has just been released by that 
manufacturer. 

New Bulletin 50 emphasizes the 
firm’s complete line of factory-built 
sewage pumping stations, pneumatic 
ejectors, factory-built and_field- 
erected “Oxigest” sewage treatment 
plants and comminutors.—Smith & 
Loveless, Division-Union Tank Car 
Co. 
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Complete Vari-Tex Speed 
Changer Line 


Design features of the Vari-Tex 
speed changer that provide depend- 
able low cost variable speed are des- 
scribed in Bulletins 51B9061B and 
51B1042 released by Allis-Chalmers. 

Available in five case sizes ranging 
from 1 to 30 hp, the Vari-Tex speed 
changer provides stepless speed 
changes within standard speed ranges 
of 2 to 1 through 10 to 1 at operating 
speeds from 1.8 to 4660 rpm. 

The bulletins tell how a choice of 
mechanical, electrical and pneumatic 
control options can afford a wide de- 


| gree of versatility in measuring proc- 


ess or product variables by means 
of standard sensing and signalling 
devices.—Allis-Chalmers Mfg. Co. 
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Odor Control 


A new booklet that describes an 
inexpensive way to control objection- 
able odors has been published by this 
manufacturer. 

The 20-page booklet tells how 
Ozene curbs objectionable odors and 
their causes—sulfide-forming bacteria 
and mold micro-organisms. Ozene, 
because of an emulsifying agent, is 
able to mix with water thus fully 
utilizing the properties of orth-dich- 
lorobenzene, normally not water 
soluble. 

A few parts per million of Ozene- 
Water emulsion has been successful 
in controlling odors from sewage dis- 
posal plants, garbage cans, cesspools, 
drainage ditches, textile mills, picnic 
areas and dairy and cheese plants.— 
Solvay Process Div., Allied Chemical 
Corp. 
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Application Guides for 
Remote Pressure Regulator 
Control 

A series of cost-saving application 
diagrams showing how to hook-up 
self-operated regulators to provide 
economical remote control of steam 
and water pressure is made available 
by Spence Engineering Co., Inc. 

Six detailed diagrams feature de- 
tailed application guides for such 
typical problems as remote control of 
manual shut-off, remote shut-off by 
fluid pressure, electrically operated 
remote shut-off, remote adjustment 
of remote-mounted pilot, and remote 
adjustment for a minimum pressure. 
Sequence of operation is described 
and advantages of each hook-up are 
specified—Spence Engineering Co., 
Inc. 
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“Proof Book” to Aid 
Builder-Contractor 


The Bermico Division of Brown 
Company has published for builders 
and contractors a reference and sell- 
ing aid which contains documentary 
evidence of Bermico’s varied and ex- 
tensive use in “Life-Guarded” appli- 
cations that ““Outlast a Lifetime”, ac- 
cording to Malcolm T. Murray, vice 
president of the bituminized fibre pipe 
and conduit division. 

Designed to serve two purposes, the 
“Proof Book”, as it is called, reports 
actual performance data taken from 


past installations, and provides case 
histories which illustrate Bermico’s 
varied and long range application in 
carrying sewage and low pressure liq- 
uids underground. The “Proof Book” 
also points up the product’s success- 
ful use in carrying corrosive indus- 
trial wastes under severe service con- 


ditions—Bermico Div., Brown Co. 
Circle No. 1243 on Reader Service Card 


Control Valve Catalog 


A new 8-page Control Valve cata- 
log DCV-1 is now available from this 
manufacturer. The catalog shows 
OPW-Jordan’s complete line of Con- 
trol Valves from % in.-6 in. sizes, 


938A 


metals available including Ductile 
Iron, Cast Iron, Cast Steel, Stainless 
Steel, Bronze, Monel, and Alumi- 
num, pressure and temperature rat- 
ings, features, capacity charts, names 
of parts, dimensions, flow chart, dia- 
grams of various hook-ups, simple 
specifications, information on When 
To Use A Controller and When To 
Use A Positioner and a complete ex- 
planation of OPW-Jordan’s patented 
Sliding Gate Seat that provides tight 
shut-off and accurate control because 
of its self-cleaning self-lapping con- 
struction —OPW-Jordan Corp. 
Circle No. 1244 on Reader Service Card 
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When Wall Street, N.Y. 
Was Only a Stone Wall 








After the Dutch bought Manhattan Island from the Iroquois 
Indians, they built a stone wall across the island to prevent 
possible attack by the English. That military barrier, built 
308 years ago, is known today as Wall Street and is the fi- 
nancial center of the United States. Around it stands one of 
the largest cities in the world! 

What a change has taken place in 300 years! This one 
time wilderness—now three Middle Atlantic States—has be- 
come one of the most heavily populated and one of the 
wealthiest sections of the country. It has great factories and 
industries, educational institutions, famous pleasure resorts, 
rich agricultural districts, modern hospitals. It has 85 domes- 
tic water distribution systems, each serving 25,000 or more 
consumers. Some of them are the largest and most modern 
water works systems in the Nation. But—authorities rate only 
40 of them as adequate, 25 as of doubtful adequacy and 20 
of them as deficient in capacity! 

When an Iroquois Indian needed more water, he just 
moved his camp. Today's white man must improve his water 
distribution system to bring moré water to him. 


M«H VALVE 


AND FITTINGS COMPANY 


ANNISTON ALABAMA 


Middle Atlantic States 
New York 

New Jersey 
Pennsylvania 
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Cold Weather Concreting 


This 8% x 11 placard for use on 
bulletin boards at jobsites, engineer’s 
and contractor’s offices, etc., gives 
in down-to-earth language, informa- 
tive charts and attractive artwork, 
the basic do’s and don’ts of cold 
weather concreting. 

It gives valuable data on such mat- 
ters as use of accelerators, prepara- 
tion of forms and subgrade for plac- 
ing concrete, and protection and cur- 
ing. On the back of the placard is a 
handy nomograph with which you 
can easily tell just what temperature 
mix water should be to obtain the 
desired concrete temperature with 
your aggregate and cement.—The 
Master Builders Co. 
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Holloshaft Pump Motor 
Manual 


To assist users in obtaining opti- 
mum operation and longest service 
life, and to enable pump dealers and 
maintenance men to save time and 


needless procedures in installing, in- 
specting, and servicing its Holloshaft 
vertical turbine pump motors, U. S. 
Electrical Motors, Inc. has just pub- 
lished a liberally illustrated and 
charted Instruction Manual covering 
its Type HU-Oil-Lubricated motors. 
Frame sizes 254 UP through 445 UP. 


The Instruction Manual outlines in 
careful, easy-to-understand steps vari- 
ous factory-developed procedures that 
are designed to minimize the dealer’s 
and maintenance man’s servicing ef- 
forts. The new manual is divided into 
three main sections: (1) Installation, 
(2) Operation, and (3) Maintenance 
and Repair.—U. S. Electrical Motors 


Inc. 
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Coating for Reservoirs 
Described 


““Weathercoat” impervious mem- 
brane for water-storage facilities is 
described in detail in Bulletin B-22, 
a brochure available from this manu- 
facturer. Featured in the bulletin is 
a report on construction of the Seneca 
Reservoir in East Oakland, Calif. 

“Weathercoat” is described as a 
factory-prepared homogeneous mix- 
ture of asphaltic emulsion combined 
with mineral fillers and fiber. After 
setting, it is said to form a remark- 
ably tough, tenacious coating that is 
odorless, non-toxic, and moisture 
proof. 

In addition to providing informa- 
tion on the material itself, the bulletin 
provides detailed data on the con- 
struction and water-proofing of the 
30-million-gallon Seneca Reservoir. 
This data covers excavation and sub- 
grade seal, under-drain system, Bi- 
tumuls Asphaltic aggregate base, 
base prime and Weathercoat Impervi- 
ous Membrane, and concrete surface 
slab. One section is devoted to 
answering the question, “How About 
Costs?”—American Bitumuls & As- 
phalt Co. 
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ACCURATE SRAPHIC AND VISUAL REGis TRATION 


of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 
over Parshall flumes and weirs. This instrument has interchangeable flow cams 
and flow conversion gears ...an important factor to consider for sewage treatment 
plants in rapidly growing communities. With a simple change of cams and gears 
the Type B-FT Recorder can operate with a different size flume or accommodate 
a greater range of flow than that for which it was originally purchased. The change 
does not require factory service. Similarly, change from weekly to daily time scale, 
or vice versa, is accomplished by merely repositioning one gear — no new parts 


to buy. 


This recorder can be direct float operated or remotely controlled and is 
available for wall or switchboard mounting, or with cabinet for mounting 


out of doors directly over the float well. Request BULLETIN 25 for 
complete details. 


STEVENS HYDROGRAPHIC DATA BOOK 
Invaluable for your reference file. Contains technical data on recorder installations, 
plus @ wealth of hydraulic and conversion tables. $1 copy. (No COD's) 
LEUPOLD & STEVENS INSTRUMENTS, 
4445 WN. £€. GLISAN See? PORTLAND 13 
Specialists in hydrologic instruments for over half a century. 





ic. 


OREGON 
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New Polypore Membrane 
Filter Catalog 


The Gelman Instrument Company has just published 
an informative 24-page catalog dealing with their Poly- 
pore membrane filter. The catalog describes the unique 
advantages and applications of this versatile filter in: 
Air Sampling, Industry, Chemistry, and Biomedicine. 

The polypore catalog also contains recommended fil- 
tration accessories, filter characteristics comparison table, 
filter compatibility table, as well as complete price lists 
for all types of Polypore filters——Gelman Instrument Co. 
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Solenoid Valves 


Solenoid valves with a new UL listing are shown in 
Bulletin 710-Q, offered by this manufacturer. 

The listing covers Gould Types Q and Q-1 in all seven 
sizes—3g, V2, 4, 1, 1%, 1% and 2 in. Models are gen- 
eral purpose, fully automatic, 2-way, packless, normally 
closed piston-pilot operated with bronze body. Type Q 
valves are for air, water and steam, while Type Q-1 
are for steam only. 

The bulletin gives pressure ratings, electrical data, 
construction details, dimensions, and prices—J. D. 
Gould Co. 
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Dispersives 


Custom engineered dispersives formulted to minimize 
adherent sludge formation in boilers and recirculating 
cooling systems are discussed in Bulletin HSP-941 now 
available from this manufacturer. Selection of disper- 
sives based on results of physical and chemical exami- 
nations of deposits and samples needed to conduct the 
examinations are discussed in the bulletin. Several case 
histories dealing with sludge accumulation problems in 
various boilers and cooling systems are also discussed.— 
Water Chemical Sales Div., Hagan Chemicals & Con- 
trols, Inc. 
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Type H Leak Detectors 


General Electric Bulletin GEA-6817A, eight pages, 
describes G-E’s Type H line of portable, halogen sensi- 
tive, electronic leak detectors for industry, research and 
defense applications. All leak detectors discussed are 
sensitive enough to precisely locate pressure and vacuum 
leaks as small as 1 100 cu. in./day. They include: Gun 
Detector, Type H-2, and Pencil Probe Detector, Type 
- H-5, for inspection of welds, seams, joints, and other 
suspected areas of leakage in pressure systems ; Station- 
ary Detector, Type H-3, for completely automatic pro- 
duction line leak testing, Vacuum Detector, Type H-4, 
for vacuum system leak checks; and other related Gen- 


eral Electric leak detectors—General Electric Co. 
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Activated Sludge Plants 
Bulletin Ref. H-6139 offers complete information on 
Yeomans Activated Sludge Plants. It includes basic 
data for evaluating aeration equipment.—Yeomans Bros. 
Co. 
Circle No. 1252 on Reader Service Card 





Four Weinman 

Type L Pumps in use at 

the Nelson Road Booster Station, 
City Waterworks, Columbus, Ohio. 


roreleialamela 


WEINMAN 


You'll find Weinman 

Pumps first preference in 

public installations . . . where equipment must 

stand the test of time and yet have a low initial 

cost that fits the public purse. Experience has 

shown cost-conscious officials that they can de- 

pend on precision-built, job-proven Weinman 

Pumps to provide the ’round-the-clock service 

they need and demand . . . and with just routine 
maintenance, too. 


A favorite pump among engineers is the large 
capacity ... up to 4000 g.p.m.... Weinman 
Type L Split Case, Single Stage, Double Suction 
Pump for low, medium or high (up to 400 feet) 
head pumping service. Its unusual versatility 
adapts it to a great number of pumping applica- 
tions making it of even greater value for city, 
state and federal uses. 

You just can’t beat a Weinman Pump for 
money-saving, dependable public service. It will 
pay you to consult your Weinman Pump Spe- 
cialist whenever you have a pumping problem. 


For the advice of experience . . . 
look him up in the Yellow Pages 
...-or write direct for Bulletin 1200. 


_ 


CENTRIFUGAL SPECIALISTS 
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New Literature 
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igital Data Recording and 
Alarm Scanning System 

Comprehensive 8-page, 4-color 
brochure describes Monitor Systems’ 
Series 7000 line of modular Digital 
Data Systems for alarm scanning and 
digital recording of virtually any 
type or combination of analog values. 
Brochure discusses system design 
features, applications, and illustrates 


wide variety of standard field-proven 
building blocks and subassemblies 
available at MSI which permit de- 
sign of systems to meet virtually any 
requirement, Typical Series 7000 
Data Systems for either low-speed, 
low-cost monitoring or high-speed, 
ultra-reliable monitoring are illus- 
trated—Monitor Systems, Inc., a 
subsidiary of Epsco, Inc. 
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GENTRILINE 


PERMANENCE 


to steel pipelines 


Steel has the Strength 
Centriline has the Lining 


Even before they are put in service, steel 
pipelines can be improved by the Centriline = : 


Process. To steel’s great strength, 
durability and flexibility of design, add 
a smooth, continuous Centrilining of 
cement-mortar. Corrosion and 
tuberculation cannot then attack 

the line. Pressure is maintained, 
pumping costs staydown,and £ 
operating problems are cut to the bone. 


Trained Centriline crews and all necessary equip- 
ment are spotted strategically across the U.S., 
Canada and Latin America—ready to work on new 
pipe or to renovate pipelines already in place. Only 
a very few excavations are needed in this latter 
process. Our engineers will also help in the design 
and specification of Centrilined steel pipes. 


Because of these advantages and services, many 
major cities now specify in-place cement-mortar 
lining—evidence that Centrilining steel pipe (up to 
12 feet in diameter) is a good move in the direction 
of real economies. Send today for our illustrated & 
brochure that covers the entire Centriline proc- <3 
ess. On special problems, our engineers will be 


pleased to consult with 
you at once. 


CENTRILINE CORPORATION 


A Subsidiary of Raymond International Inc. 
140 CEDAR STREET - NEW YORK 6,N. Y. - WOrth 2-1429 
Branch Offices in Principal Cities of the United States, Canada and Latin Americ@® 


sonnetioltinen 
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Brochure Presents Roots 

High Vacuum Booster Pumps 
Illustrated Bulletin HV-161 pre- 

sents Roots High Vacuum Booster 


Pumps. Units are described as Ro- 
tary Positive, two-impeller, dry type 
compressors designed specifically for 
use in high vacuum systems for en- 
vironmental applications and vacuum 
processing. 

Performance features described in- 
clude: High vacuum with high thru- 
put; pumping speeds to more than 
30,000 cfm; extremely wide operat- 
ing range with “blank-off” pressure 
below 0.5 microns Hg absolute; high 
volumetric efficiency, rotary positive 
displacement with no surging or 
backstreaming; dry operation with 
positive sealing; easy adaptability 
into automated systems ; flexibility in 
choice of driver. 

Bulletin includes diagrams show- 
ing operation of Roots Rotary Posi- 
tive Principle, typical applications, 
pumping speed curves, and compres- 
sion ratio vs. inlet pressure curves.— 
Roots-Connersville Blower, Div. of 
Dresser Industries, Inc. 
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Pneumatik Tel-O-Set 
Instrumentation 

Three new specifications describe 
Honeywell’s new PneumatiK Tel-O- 
Set line of instruments to supplement 
their existing miniature pneumatic in- 
strumentation. The new complete line 
features automatic switching with no 
matching of any pressures; simple. 
accessible zero and damping adjust- 
ments ; easy-to-read 4-inch charts rec- 
tilinear recording, simple, calibrated 
control adjustments; optional front- 
set control adjustments ; and easy-to- 
remove components. 

Complete details on the features. 
specifications and ordering informa- 
tion for individual models are avail- 
able on these specifications. 

a) $1004-1—PneumatiK Tel-O- 

Set Indicators and Recorders 
without control 
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b) S$1004-2—PneumatiK Tel-O- 
Set Recording and Indicating 
Control Stations. 

c) $1004-3—PneumatiK Tel-O- 
Set Recording and Indicating 
Control Stations for Cascade 
Control.—Minneapolis-Honey- 
well Regulator Co. 
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Lo-Loss Flow Tubes 


A new, four-page bulletin describ- 
ing the numerous types of Penn Lo- 
Loss Flow Tubes is now available. 
Versatility of applications as well as 
unique performance features are dis- 
cussed. Comparative performance 
curves, capacity tables, photographs 
and cut-away views are illustrated._— 
The Penn Meter Co., formerly Penn 
Instruments Division of Burgess- 
Manning Co. 
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Strip-Scale Receiver 


The Series 654 Metagraphic® 
Pneumatic Receiver is a strip-scale 
indicating receiver which can be used 
as a single unit or gang assembled 
for either horizontal or vertical 
mounting. The instrument saves 
panel space and permits simultaneous 
indication of coordinated variables. 

A new Product Data (No. 
A113.1.3-10) released by the manu- 
facturer discusses applications for the 
instrument and provides engineering 
drawings of construction, design and 
size.—The Bristol Co. 
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Sewage Treatment Chemicals 


A new line of sewage treatment 
chemicals has just been announced. 
Included are a variety of products 
designed not only for municipal sew- 
age treatment plants, but also for 
operators of waste disposal facilities 
in private subdivisions, industrial 
developments and military bases. 

Entitled “The Brulin Line of Sew- 
age Treatment Chemicals”, this six- 
page, two-color brochure presents 
six products for use in sewage con- 
trol. 

B1O-ZY ME is an enzyme mixture 
in powder form for liquefaction of 
solid sewage both at the treatment 
site and in the sanitary line. 

DE-ODOR 3600 is a water-dilu- 
table concentrate for odor control at 
sewage and industrial waste treat- 
ment sites. 


S. C. #550 is a heat and alkaline 


action liberating compound intended 
for use in private and municipal 
waste disposal lines for clearing 
roots, leaves and grease accumula- 
tions. 


Brulinss DEFOAMER #250 is 
advocated for control of foam in ac- 
tivated sludge plants. 


D & M CONCENTRATE is an- 
nounced as a new insecticide for con- 
trol of psychoda (filter) flies, found 
around the edges of trickling filter 
sewage treatment plants.—Brulin & 
Company, Inc. 
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Ion Exchange Materials 
Analytical Grade Ion Exchange 
Resins (anion, cation, mixed bed, 
and special resins), “CELLEX” Ion 
Exchange Celluloses, and Pre-Cali- 
brated Resins, all specially prepared 
for use by research, analytical and 
pharmaceutical workers who are con- 
cerned with accurate, reproduceable 
ion exchange techniques free from 
resin-introduced impurities are des- 
cribed in the latest publication avail- 
able from this manufacturer —BIO- 


RAD Laboratories. 
Circle No. 1259 on Reader Service Card 
CONTINUED ON PAGE 98A 
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LET US SOLVE YOUR 


INDUSTRIAL WASTE PROBLEM | 


Today's modern industries and proc- 
esses often create industrial waste prob- 
lems that can actually stall profit-making 
applications of new discoveries. 

Naturally enough, communities feel 
that public health comes first, and some 
industrial wastes and acids may eat up 
sewer lines fast. 

At Crystal Lake, Illinois, the Clay Pipe 
industry has built a modern new re- 
search and testing laboratory. Experi- 
mentation is constantly going on to test 
pipe and jointing materials to see which 
is actually the best under al! conditions 
for sanitary and industrial wastes. 

Tests show that Vitrified Clay Pipe 
with its new resilient self-sealing joints 
is impervious to the corrosive action of 
sanitary sewerage and industrial wastes 
and acids which normally flow through 
sewer lines. 


But yours may be a special problem. Let us help you 
with it. Write, outlining the problem to be tested, to: 


National Clay Pipe Manufacturers, Inc. 
1028 Connecticut Ave., Washington, D. C. 
/ yo 


iS 


PIPE 


aieass in SANITARY SEWERS 











1028 C ticut Ave., 


Please send me full details on the new factory- 
made compression joints on Clay Pipe. 





NATIONAL clay PIPE MANUFACTURERS, INC. 
D. Cc. 


(nome) 
(company) 
(street address) 


eee | 


i. ity and state)” eae 
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New 
Literature 
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Orifices 

Bulletin #100 describing orifices 
and orifice assemblies is offered by 
this manufacturer. Data for proper 
selection and application, cut-away 
views and photographs are featured 
in this publication—The Penn Meter 
Co., formerly Penn Instruments Di- 
| vision of Burgess-Manning Co. 
| Circle No. 1260 on Reader Service Card 





Caseade Control from 
Storage Level 


| Cascade control instrumentation 
| for a typical water filter plant is the 

subject of Application Bulletin 90- 
| 49-16 by Fischer & Porter. 

The new four-page publication des- 
| cribes the operation of a system de- 
| signed to maintain full storage facili- 
ties by matching plant capacity to 
| consumer demand, thus making an 

extra supply of finished water avail- 
able at all times. 

Instrument requirements to pro- 
| vide control are listed in the bulletin. 


and the role of each in the system is 

illustrated by means of a simple line 

drawing.—Fischer & Porter Co. 
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_Rubber Seated Gate Valves 


A new 8-page, 2-color Bulletin 302 
is now available describing DeZurik 
rubber seated gate valves. The bulle- 
tin lists features of the valve as well 

| as materials, dimensions, actuators, 
and outlines the broad areas where 
the valve is extensively used.—De- 
Zurik Corp. 
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Rie Diameter Plastic 
Sewer Pipe Included in 
Federal Specification 


Plastic sewer pipe in 8, 10 and 12- 
inch diameters has been included in 
a Federal Specification for sanitary 
and storm sewers. Recognition of 
this specification now provides two 
officially recognized national stand- 
ards for use by consulting engineers 
and municipalities in specifying plas- 
tic pipe on sewer projects. 

A recent re-issue was made of 


Commercial Standard CS 228-61 on 
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SPECIFY SUTORBILT 


, 3200 SERIES BLOWERS 


FOR SEWAGE 
TREATMENT PLANTS 


Rugged Sutorbilt rotary 
positive-pressure blowers 
reduce maintenance, cut re- 
placement costs, and assure a 
high level of performance. They 
deliver 800 to 23,000 cfm at 
pressures from 2 to 12 psig. 
Available with timing gear 
diameters from 10” through 
26” in horizontal designs. Many 
sizes also offered in vertical 
case arrangements. Ideal for 
aeration of grit chambers, 
channel aeration, pre-aeration 
flotation, flocculation, tank 
aeration, air lifts, gas recircula- 
tion. 

Design Features 
TWO-PIECE, impeller case 
strongly ribbed to prevent dis- 
tortion 
ONE-PIECE 4140 forged steel 
shaft, slip-fitted through im- 
pellers, attached at gear ends, 
allowing increased pressures 
and horsepower rating with 
complete safety 
OVERSIZED ROLLER BEARINGS, in 
cartridges for easy removal 
HELICAL ALLOY STEEL TIMING 
GEARS, piloted to shaft and 
bolted to timing hub 
CLOSE-GRAIN CAST IRON IM- 
PELLERS, precision bored to 
receive shaft 
MACHINED SUB-BASES as stand- 
ard equipment 
LUBRICATION by force-feed 
pressure system 

Write for detailed specifica- 
tions on the versatile Sutorbilt 
Blowers. Dept. H. 

Sales representatives in 

principal cities pees | 
s-35 


SuroranT CORPORATION 
1S WELL BUILT 


* COMPTON, CALIF. 
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Plastic Drain and Sewer Pipe, which 
also incorporates the 8-inch through 
12-inch sizes. Provision for includ- 
ing the plastic pipe was covered by 
Amendment -II to Interim Federal 
Specification WW-P-00380 (GSA- 
FSS) entitled Pipe, Drain and Sew- 
er, Plastic. Copies of these Specifica- 
tions on plastic pipe are available — 
Evanite Plastic Co. 
Circle No. 1263 on Reader Service Card 


Flow Nozzles 


Four-page Bulletin #201, describ- 
ing Penn’s wide line of Flow Nozzles 
has been published. Cut-away illus- 
trations, photographs, performance 
curves and application engineering 
data are included—The Penn Meter 
Co., formerly Penn Instruments Di- 
vision of Burgess Manning Co. 
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Economical Hook-Ups of 
Air-Control Regulators 


Application engineering for cost- 
saving, efficient use of air-control 
pressure regulators is published in 
guide sheets by Spence Engineering 
Co., Inc. Hook-up diagrams, recom- 
mended installation and steam capac- 
ity tables are included in the pub- 
lication. 

How to obtain the most efficient 
steam use for an absorption refriger- 
ation machine with an air-control 
pressure regulator is clearly des- 
cribed. Another guide shows how to 
provide remote control of a regulator, 
without consuming air, rerouting 
main piping or adding special air 
piping —Spence Engineering Co., 
Inc. 
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Pump Selector Guide 


“When You Buy Your Pump” is 
a useful guide to the selection of 
pumps for water supply or booster 
service in industry, commercial build- 
ings and municipal water works. 
Starting out with a description of 
the factors to consider in selecting 
any pump, the booklet compares 
various types of pumps, including 
submersibles for deep well service. 
A comparison checklist is also in- 
cluded to aid in the selection of the 
most desirable features of submersi- 
ble pumps.—-Sumo Pumps, Inc. 
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MALLEABLE IRON or 


DROP FORGED? 


Rugged dependability suggests that you insist 
on the best— Simplex drop forged steel 
trench braces. 


Ball and socket joints at each end for tight 
gtip at any angle. Blunt lever nuts or 3-way 
nuts— nail holes in both screw and butt 
ends. Furnished with or without pipe. 


Simplex drop forged steel trench and timber 
braces cost no more and better eliminate the 


danger of cave-ins and costly re-digging. 
SEND FOR MECHANICAL JACK CATALOG 


WORLD'S LARGEST 
MECHANICAL AND 


SIMPLEX 
recron DACKS corse 


mPGRS. OF iImDUSTAIAL 


TEMPLETON, KENLY & COMPANY 
2569 Gardner Road 
Broadview, Illinois 








Before you buy any storage tank... 


take 


a 
look 
at 


AEOTREDoED 


No matter what your storage problem, a prestressed concrete tank 
offers many immediate and long term advantages. Minimum main- 
tenance, longest service life, lowest overall cost, 75% of construction 
cost is spent locally. Modern in engineering and design, proven in 
service, lowest in cost...prestressed concrete should be considered 
in any tank planning. 


Send for your copy of our new brochure “Prestressed Concrete 
Tanks.” 


THE PRELOAD COMPANY, InC. 
355 Lexington Ave., New York 17, N. Y. + Tel: MUroy Hill 7-0488 
1216 Hertford Bidg.. Dalles 1, Texos . Tel.: Riverside 8-4047 
PRELOAD CONCRETE TWE CANADA GUNITE 
STRUCTURES INC. COMPANY, LTD. 

837 Oid Country Rd 125 Mymus Bivd. 
Westbury, L. 1., New York Pointe Claire, 7.0., Canade Heyward 2, Calif. 
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ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished weter, and supplying an index 
useful in controlling anti-corrosion treat. 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 











DON'T DIG THROUGH 
BURIED PIPELINES! 


Find them fast with 
DETECTRON ‘505" 


This portable precision instrument makes short 
work of determining exact location and depth of 
buried pipes, cables, manhole covers. Not a radical 
experimental design, but proven by years of use 
in municipalities and industry. Full effectiveness in 
oll temperature ranges. 

Housed in rugged aluminum case, Detectron ‘'505" 
features shielded loops and locked-in tuning for 
pi int accuracy; unit construction for simple 
ma — WRITE TODAY FOR DATA AND LOW 


DETECTRON 


DIVISION OF TINKER AND RASOR 


P. ©. Box 243 © Dept. WS-12 
SAN GABRIEL, CALIFORNIA 
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New 
Literature 
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Bulletin on Complete Line 
of Vertical, Enclosed-Shaft, 
Non-Clog Pumps 


A new approach in bulletin lay- 
out and content is used by Chicago 
Pump in Bulletin 124-G to intro- 
duce its complete line of vertical, 
enclosed-shaft, non-clog VCS pumps. 

These pumps are designed for 
sewage, sump or storm water service 
in institutional, industrial, municipal 
and commercial applications with ca- 
pacities from 50 to 5000 gpm and 
heads to 105 feet. 


Bulletin #124-G has been planned | 


for the busy design and layout en- 


gineer, as it systematically and in | 


sufficient detail, describes a simple 
method for determining non-clog 
pump head and capacities. Followed 


in logical order are easy to use pump | 


and motor selection tables; prelimi- 
nary layout dimension data on the 
pumps, basins and basin covers; en- 
gineer specifications; illustrated de- 


tails of the necessary controlling de- | 


vices, optional equipment and instal- 
lations.—Chicago Punp Div., Food 
Machinery & Chemical Corp. 
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Solenoid Valve for Raw Water | 


System Intake Control 


A new 2-way, cylinder operated, | 
solenoid valve for raw water system | 


intake control is now available. This 
3ulletin 8338 valve controls flushing 
water to rotary screens for filtering 
debris from rivers and ponds at the 
inlet to water purifying and pump- 
ing stations. Its “Y” type body con- 
figuration provides flow almost equal 
to a straight-through, gate-type valve. 
It is capable of handling dirty water 
that has been coarse filtered only. 
Operation is directly off the main 
line pressure, requiring no auxiliary 


pressure source. The valve is sup- | 


plied in 2 in., 2% in. 
Oe AR: 
Co. 
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and 3 


in. 


High Pressure Solenoid Valve | 


A new 2-way high-pressure sole- 
noid valve, especially suited for hy- 
draulic applications, is now avail- 
able from this manufacturer. Of 


Water & SEWAGE Works, December 1961 


SUCCESSOR 
TO THE MPN 


FOR WATER ANALYSIS. 





Millipore® filters give direct, 
confirmed results in 16 hours 
with far less equipment and 
fewer man hours than fermenta- 
tion tube methods. 


APHA Standard Method 
USPHS Approved 


Complete technical information 
available from 


Millipore 


FILTER CORPORATION 





BEDFORD, MASSACHUSETTS 


8, 
ri 


YOU 
KNOW 
IT’S 
PURE 


People everywhere depend 
on the purity of water 
processed by Roberts Fil- 
ter equipment. 

For over 60 years, 
Roberts Filter Manufactur- 








sizes—Automatic Switch | 


ing Company has supplied 
water purifying equipment 
vital to the needs of 
municipalities and indus- 
tries throughout the West- 
ern Hemisphere. 


the nameplate of dependability. 


ROBERTS FILTER MANUFACTURING COMPANY 
| COLUMBIA AVENUE, DARBY, PA. 
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Write Today For 100 Page Catalog 


W. S. DARLEY & CO. 
2000 Anson Drive, MELROSE PARK, ILL. 




















Our Service Is A 
STIMULATING 
OPERATION 
Making Old 
Water Towers 
& Standpipes 
Look Like 
New Jobs 


SURFACE MATERIALS THAT 
ARREST CORROSION 
All guaranteed work 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Painting & Repair Service 
822 N. Court St. Rockford, Ill. 























SANITARY ENGINEER 


The City of Philadelphia needs a 
high level research man to supervise 
projects investigating water treat- 
ment processes, algae control, re- 
moval of organic compounds, ete. 
Requires a degree in civil, chemical 
or sanitary engineering or chemistry 
or biochemistry plus 5 years profes- 
sional water purification experience, 
one year as supervisor. Salary starts 
$8464. Regular increases. Liberal 
fringe benefits. Write to J. F. Weiss, 
Room 792, City Hall, Philadelphia 
7, Penna. 











normally open construction (valve 
is open when solenoid is de-ener- 
gized), this valve operates at pres- 
sures to 1000 psi air, and 850 psi 
water and light oil. Supplied in % 
in. N. P. T. pipe size, with brass 
body and integral seat, and composi- 
tion disc. 

This ASCO Bulletin 8223 valve 
is available with either General 
Purpose, Watertight or Explosion- 
Proof solenoid enclosures and may 
be mounted in any position without 
affecting operation—Automatic 
Switch Co. 

Circle No. 1269 on Reader Service Cord 
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DIRECTOR OF PUBLIC WORKS 
CITY ENGINEER 

The City of Bloomington, Minnesota 
(population 54,000) is accepting ap- 
plications for the position of Direc- 
tor of Public Works—City Engi- 
neer. Applicants must be registered 
Civil Engineers with at least five 
years’ experience in Public Works 
and Engineering. Starting salary 
$9,000 to $12,500 depending on ex- 
perience. 

City Manager 

City of Bloomington 

City Hall 

Bloomington 20, Minnesota 

















WANTED: 


Water Plant Superintendent 
Water Distribution Superintendent 
Mid-Western University City of 
40,000 population is accepting appli- 
cations of the above positions. 

The City has recently assumed oper- 
ation of the Water Utilities and the 
position offers a real challenge for 
competent and experienced men. 
Salary open, liberal vacation, sick 
leave ete. Apply box 10003. WATER 
& SEWAGE Works, 185 N. Wabash 
Ave., Chicago 1, Illinois. 




















The City of Fort Worth Water Depart- 
ment has position openings for four 
graduate engineers, one Civil Engineer I 
and one Civil Engineer II for office de- 
signs, research and field construction of 
sanitary sewers, one Civil Engineer II or 
III as Resident Engineer on a large ex- 
pansion of a sewage treatment plant and 
one Chemical Engineer II to supervise in- 
dustrial waste studies. Engineers II and 
III must have professional engineer quali- 
fications. For further information on the 
positions, experience and educational re- 
quirements and salaries, contact the Per- 
sonnel Director, City of Fort Worth, 
Texas. 











ASSISTANT CITY ENGINEER, Mead- 
ville, Pennsylvania. Duties: Assist City 
Engineer in all phases of public works 
administration including sewage treat- 
ment, water supply, sanitary landfill op- 
eration, construction and repairs of 
streets and sewers, snow removal, build- 
ing inspection, and city planning. Op- 
portunity for varied experience and to 
become superintendent of Water Depart- 
ment and Sewage Treatment Plant in a 
clean, college town with a history of 
good government. Requirements: B.S. 
degree in Civil or Sanitary Engineering 
and some experience in related field. 
Salary: $6,000-$6,500. Reply to: City 
Engineer, City Hall, Meadville, Pa. 
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Re-new your 
structures 


with GUNITE! 


«x durability 
* economy 
* flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@FULTER PLANTS 
@ STADIUMS 
@SEA WALLS 
@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 


estimates, specifications and surveys 
made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
CONTRACTS TAKEN ANYWHERE 
Box 600 7 Florence, Ala. 





t —_ 
INDIANA GUNITE & CONSTRUCTION C 

1734 Ville Ave. loctonepaee’ teak | 

| 


Gentiemen: Please have o representative contact me. 
| am interested in: 
Description: 
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New Literature 


e For further information on products or services please use reader service card. 


CONTINUED FROM PAGE I0!A 





Speedomax Recorders for 
Gas Chromatography 


A new two-page Data Sheet 
E-ND46(9)_ describing Speedomax 
G and H Recorders for laboratory 
gas chromatography applications is 
now available. 

The features of the Speedomax G 
strip-chart recorder are discussed 
and applications where a precise, 
flexible and versatile instrument is 
required, are given. Complete speci- 
fications are provided. They include: 
two switch-selected ranges of 1 and 5 
millivolts ; continuously adjustable 
span and zero dials; a one-second 
balancing time; a dead band of 0.15 
percent on all ranges; and an exter- 
nal impedance of as high as 10,000 
dhms,—Leeds & Northrup Co. 

Circle No. 1272 on Reader Service Card 


Constant Pressure Pumping 
System 


4-page Bulletin EF-250A illustrates 
and describes the EVER-FLO, a 
new Constant Pressure Pumping 
System for industrial, commercial 
and residential buildings offered by 
this manufacturer. 

The EVER-FLO uses a variable 
speed coupling which accelerates or 
decelerates the pump speed to meet 
requirements of the system. The mo- 
tor operates at a constant speed and 
the pressure control is connected 
to the building riser. The variation 
in demand governs the out-put speed 
of the drive and the capacity de- 
veloped by the pump, thus maintain- 
ing a constant pressure. The EVER- 
FLO system is a complete package 
consisting of pump, motor, drive 
coupling and control—Weil Pump 
Co. 


Circle No. 1273 on Reader Service Card 


Valve Remote Control 
Design Manual 


Stow Mfg. Co., Inc. has just pub- 
lished a new Design Manual 618 
covering their complete line of man- 
ual remote controls as used on ships 
and in power plants, chemical plants 
nuclear power plants and industrial 
plants for valve. Included are di- 
mensional sketches of all terminals. 


This manual is divided into 3 sec- 
tions. Section (1) covers flexible 
shafting; Section (2) covers stand- 
ard rigid reach rod controls and Sec- 
tion (3) covers gear boxes including 
a 90° gear box and the new 300° 
swivel geared joint; also, information 
is given for selecting the correct size 
and type components for making an 
installation on any valve up to chose 
with 27-inch diameter handwheels as 
well as special materials for non- 
magnetic or other requirements.— 
Stow Mfg. Co., Inc. 

Circle No. 1274 on Reader Service Cord 


Increased Ouput for Aeroil 
Space Heaters 


A substantial increase in BTU out- 
put is the big feature of the new 
Aeroil space heater line. The HE-S- 
140 oil fired heater offers a 15,000 
BTU per hour increase over the 1960 
model. The new heater provides 
140,000 BTU per hour. Fuel con- 
sumption is approximately 1 gallon 
per hour. 

The HE-S-325 provides 325,000 
BTU per hour—a 75,000 BTU in- 
crease over the comparable 1960 
model. Other new high-output Aeroil 
space heaters include the 500,000 
BTU oil fired heater, 100,000 and 
200,000 BTU LPG fired heaters, a 
220,000 BTU natural gas heater and 
a 550,000 BTU LP Liquid heater — 
Aeroil Products Co., Inc. 


Circle No. 1275 on Reader Service Card 


Brochure Describes Cenco 
Lab-Jack 


Complete information and details 
on the Cenco-Lerner Lab-Jack are 
contained in a new six-page illustra- 
ted brochure just published. 

The Lab-Jack is a light-weight, 
fully adjustable laboratory support 
which can be used for a wide range 
of laboratory tasks. Its applications 
range from raising heavy oil baths, 
heaters or burners under mounted 
flasks to positioning radiation de- 
tection devices for precise measure- 
ments. The Lab-Jack is also used 


in simplifying setups with expensive: 


glassware, drying columns and con- 
densers.—Central Scientific Co. 
Circle No. 1276 on Reader Service Card 
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Bulletin on New 
Differential Pressure Gauge 


A new differential pressure gauge 
is described in Bulletin E10, avail- 
able from this manufacturer. The 
bulletin contains specifications, draw- 
ings and ordering information. 

The gauge it describes is a leak- 
proof model operating by a magnetic 
coupling. It is designed for indicat- 
ing up to 60 psid in systems up to 
3000 psi—Pall Corporation. 

Circle No. 1277 on Reader Service Cord 


Split-Case Centrifugal Pumps 


New 8-page Bulletin 105C illus- 
trates and describes the complete line 
of Single-Stage, Double Suction, 
Horizontal Split Case Pumps avail- 
able from this manufacturer. It also 
contains sectional photos, selection 
charts, dimensional data, limitations 


chart, and engineers-architects speci- 
fications. Features include: suction 
and discharge connections in bottom 
half of case, removal of rotating ele- 
ment without disturbing piping, un- 
usually short bearing centers, scientif- 
ically balanced impellers keyed and 
screw-locked in position, and pres- 
sure-seated bronze case wearing 
rings. Capacities range up to 6000 
gpm, heads to 380 feet—Aurora 
Pump Div., The New York Air 
Brake Co. 


Circle No. 1278 on Reader Service Card 


Aerator Performance Studies 


Basic data now available (Bulletin 
Ref. H-6139) allow comparison be- 
tween Hi-Cone’s “efficiency rating” 
and other aeration equipment. The 
ease with which Hi-Cone Surface 
Aerator handles variations in waste 
flows and strength through easily 
adjustable weirs and variable operat- 
ing speeds is explained in detail.— 
Yeomans Bros. Co. 

Circle No. 1279 on Reader Service Card 
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Consulting Engineers wrx « serace rons 








ALBRIGHT & FRIEL INC. 


Water, Pate. Sone. jocuri Plane Waste and Cgstneretion 
iver —Som. Nod "Contrel,  Vedustrist Bulla. 
jevestigations, R 


Berle opraees © Aeseciates 


Water and 8 Shin Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
Laboratory Service 


75 West St. 1000 Farmington Ave. 
New York 6, N.Y. 


West Hartford 7, Conn. 


Capitol Engineering 
Corporation 


Consulting Civil Engineers 
Dillsburg, Pennsylvania, U.S.A. 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 4525 Mission Gorge Pi. 
Sante Ana, Collf. Sen Diego 20, Calif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—lIncineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 








JOHN J. BAFFA 


Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber 


& Brockway 
ENGINEERS INCORPORATED 
Land Planning, Civil, Structural, 
Municipal and Electrical Engineering 
Reports, Plans, Specifications & 
Supervision 
HOME OFFICE—WEST PALM BEACH, FLA. 


CHAS. W. COLE & SON 
Engineers & Architects 
South Bend, Indiana 
Lombard, Illinois 








MICHAEL BAKER, es INC. 


Complete Survey Service 
HOME OFFICE: ae Sap ae PA.—Baker Bids., 


jackson, Chertasten. W. Va. Harrisburg, Pa. 
sttociee Deis ae ee Dunbar St. 2799 N. form St. 
P.0. Box 9997 0. Box 2148 P.0. Box 790 


Buck, Seifert and Jost 


Consulting Engineers 


Water Su , Sewage Disposal, Hydraulic 
Deve’ s,s — tions, Valua- 
tions, Rates, ion Operation 
Management, wleat. and Biological 
boratories 


112 East 19th St. New York 


CONSOER, TOWNSEND © 
& ASSOCIATES 


—CONSULTING ENGINEERS— 
Sewage treatment, sewers, storm drainage, 
flood control—Water supply and treatment 
—Highway and bridges—Airports—Urban 
renewal—Electric end gas transmission lines 
—Rate studies rveys and  valuations— 
industrial and. Institutional buildings. 

360 East Grand Avenue, Chicago 11, Illinois 











Betz Laboratories, Inc. 
Consulting Engineers 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 
Water Supply and Purification 


Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
It so there is no better place for your pro- 


fessional card than in this dual interest 
magazine, 


Water & Sewage Works 








BLACK & VEATCH 
Consulting Engineers 


Sewage—Waste Disposal—Water 
Electricity—Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1500 Meadow Lake 


Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Architects—Consultants 


4600 E. G3rd St. Trafficway 
Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


—- Engineers 
ter Sewerage 
Seu oa Wastes Treatment 
ainage — Flood Control 
rs 


Surveys, Reports, laa 
Phone: 217. 19 
755 So. Grand West, SPRINGFIELD, ILL. 








CLINTON BOGERT ENGINEERS 
CONSULTANTS 


Ivan L. Bogert Robert A. Lincoln 
Charles A. Manganaro William Martic 


Weter & Sewage Works ¢ Incinerators 
Oreinage ¢ Fleod Control 
Highwey end Bridges ¢ Airfields 
145 Best 32nd Street, New York 16, N. Y. 











CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Resources—Water and Air Pollution 
ee Works—Water Treatment 
ee ey ‘Wastes Treatment 
Refuse Disposa | 
Reports, Design, Supervision 


18 Tremont Street, Boston 8, Mass 








MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
If so there is no better for your 


fessional card than in Pe dual interest 
magazine. 


Water & Sewage Works 








Additional Engineers Cards 
on Next Page 
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Water Supply ch 9 om Distribution — Drainage 
pe ery | ‘ga ay 4 Lenyy > wl 
irports — Bridges — ess 
Port and Terminal Works nage al Plants 
Investigations, Reports, Designs, Valuations 
"Eeeties of Construction 


11 BEACON STREET, BOSTON 8, MASS. 


FAY, SPOFFORD, & D, & THORNDIKE, INC. 


. KH. 
eet 
Pr, Valuation Laboratories 


Now York 7, nt: 





METCALF & EDDY 
ENGINEERS 


Investigations 
Planning « Siting © 
Supervision of Construction & ton 
v Rates « Research « 


1300 Statler Building. Boston, Mass. 








FINKBEINER, PETTIS & STROUT 
CONSULTING ENGINEERS 
Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 
2130 Madison Avenue Tolede 2, Chie 








360 Lexiagton Ave., New York 17, N. Y. 











FULTON & CRAMER 


Consulti: Sepineers 
Ceneral ManepaEngneerio 


Reports 
Valuations 
Rate Studies 
Design 
Construction Supervision 
922 Treat Building — Lincoln, Nebraska 





Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industria] Waste Treatment—Flood Control 
and Dreinage—-Rate Studies 


400 East Genesee Strect Syracuse 2, N. Y. 








HENNINGSON 
DURHAM & 
RICHARDSON 
SINCE 1917 


ENGINEERS@ ARCHITECTS mPLANNERS 
OMAHA COLORADO SPRINGS PHOENIX 
DALLAS CHARLOTTE 














GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works, 9 
Industrial Wastes & Garbage Disposal, 
Highways, bs wae & — Traffic & 
Parking Appraisals Fe merger & Reports 
HARRISBURG 
PITTSBURGH PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 








The Jennings-Lawrence Co. 
Civil & Manicipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbes 12, Ohle 


Parsons, Brinckerhoff, 
Quade & Douglas 


Civil and Sanitary Engineers 


Water, Sewage and Waste er 
Flood Control and Drainage Works. 


165 Broadw New York 6, N. Y. 
ri San Francisco 3, Cal 


833 Market Street 














GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 
New York Reading. Pa. Washington 
Houston Philadelphia 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Malcolm Pirnie, Jr. 
Robert D. Mitchell Alfred C. Leonard 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
ee ae Disposal 
522 Avenue New York 36, N. Y. 
3013 FHeretio Street, Tampa 9, Florida 








Jones, Henry & Williams 


Consslting Suaitary Engineers 


2000 West Central Ave. Toledo 6, Ohio 














GREELEY AND HANSEN 


Samual A. Gaiey Hansen (1920-1944) 
Poul E. Lang Kenneth V. Hill 


Thomas M. mites Samual M. Gictke 
Water Supply, Water Purification 


THE PITOMETER ASSOCIATES, INC. 


New York. $0 Church Stree 








KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 











HANDFORTH—DAWSON 


Civil Engineers 
Consulting, & Supervision of 


Water Supply and Distribution 
Sewerage and Sewage Treatment 
Storm Drainage and Flood Control 
Streets, Highways and Parking Lots 

uctures 


523 Washington Square, Marysville, California 


Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 


LEE T. PURCELL 


sore sett Dery von ves 


Coasiacton. &, Speraton 
36 De Grasse Street Paterson 1, HN. J. 








Rader and Associates 


100 Biscayne Bivd. South, Miami 32, Fila. 


" 











Haskins, Sharp & Ordelheide 


Ceonsslting Engineers 


Water—Sewage & Industrial Wastes— 
Hydrau’ 
Reports, Design, Supervis.to of Construction 
Appraisals, Valuations, Rate Studies 


1009 Bolfimere Ave. Kansas City 5, Mo. 











LOZIER CONSULTANTS, INC. 
Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse 
Engineers 


10 Gibbs Street Rochester 4, N. Y. 








ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 
Water Supply, Treatment, Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laberatesies 


1539 Selane Avease, Berkeley 7, Califeraie 
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STANLEY ENGINEERING COMPANY 


Consulting & Design Engineers 
MUSCATINE, IOWA 


Chicago—Cleveland—Washington 
Monrovia, Liberia—Lagos, Nigeria 





Leonard S. Wegman Co. 
Consulting E 

Refuse Dis 1, ter Supply, 
Sewage Co & Treatment, 
Hisheens, Bridges, ial Struc- 
tures, Shore arly Waterfront 
Works 

235 East 45th Street New York 17, N. Y. 











Thomas M. Riddick 


Consulting Engineer and Chemist 


368 East 149th Street 
New York 55, HN. Y. 


Alden E. Stilson & Associates 


Limited 


Consaiting Engineers 
Water Waste Disposal 
Bri Buildings 
S eports 


13, Ohio 


75 Public Square, Cleveland 
245 North High Street, Columbus 15, Ohio 


Weston & Sampson 
Water Supply, Water Purification, Sewer- 
age. Sewage and Industrial Waste Treat- 
ment, Corrosion Control, Laboratory Serv- 

ice Supervision, Valuations 


14 Beacon St Boston, Mass. 











Benjamin L. Smith & Associates 
Engineers 


Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 











SWINDELL-DRESSLER CORP. 


Consulting Engineers 
Industrial Plants— Waterworks 
Sewer Systems—Highways—Dams 
Bridges—Surveys—Reports 
Design and Construction Supervision 
Box 1888 * Pittsburgh 30, Pa. 








ENGINEERS 


Imc. 221 N. Cedar ® Lansing, Mich. © |V 4-9493 


Water Purification ® Water Supply © Sewerage Systems ® 
Sewage Treatment ® Refuse Collection ® Composting © Incin- 
eration ® Urban Planning © Industrial Waste © Bridges and 
Streets ® Soils and Foundations © Research and Development 


Whitman & Howard 
Engineers | 1869) 
Water Supply, Water Purification, Sewer. 
age, Sewage Disposal, Water Front Im 
provements and all Municipal and In. 
dustrial Development Problems, Investi 
gations, Reports, Designs. Supervision 
Valuations. 
89 Broad St.. Boston. Mass. 











TURNER & COLLIE 


Consulting Engineers, Inc. 
3100 Eastside St. 


P. O. Box 13089 
HOUSTON 19, TEXAS 

















Four Fine Facilities 
Ta Per tSeeRGn 


— 


> 


tre te 


er 
Opposite Greater Pittsburgh Airport. 
60 air-conditioned rooms, tile bath, TV, 
radio, phone. Superb restaurant and 
cocktail lounge. Year-round swimming 
pool. Courtesy car to and from airport. 
Amherst 4-7790 


"In the heart of the Golden Triangle. 


1 mile west of Irwin Interchange on 
Route 30. 60 air-conditioned rooms 
with TV, telephone, combination tile 
baths. Excellent dining room and facili- 
ties for group parties. UNderhill 3-2100 


Knott Hotels ond offices in U.S. connected by 


teletype. 


Route 30, Lincoin Highway, 
Shortest Rove to Pittsburgh 


WHITMAN, REQUARDT 
pein tat ida 





Civil—Sani —Structura]l— 
Reports, Plans, Supervision, Appraisals 


1304 St. Paul Street 
Baltimore 2. Moryland 




















NEW YORK CITY 


for important business 
and leisurely pleasure 


TIMES SQUARE 


for ’round-the-clock 
entertainment and 
city-wide convenience 


HOTEL WOODSTOCK 


ALBERT FERNANDEZ, General Manager 


for top-flight 
accommodations & 


service—Cocktail 
Lounge & Restaurant 


127 WEST 43 ST. 


for full color brochure 
of your Weodstock reservation 


JUDSON 2-5000 


for immediate confirmation 
and full rate information 
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460,000 GAL.| Advertisers 


CITY WATER TANK 


PROTECTED 


WITH DURCO ANODES 


| 
' 
| 
| 
} 


7 TULLE 
ed Le ed 


A group of 1” x 60” Type B Duriron 
anodes were used to protect a 460,000 
gallon city water tank. After 19 


months’ operation, no visible corrosion | 
was noted. A total of 14 amperes was 


impressed with 17 volts. 


The performance of DURCO anodes 
has been proved in acid, neutral, and 
alkaline waters. The nominal con- 
sumption rate of Duriron in ambient | 
temperature water is approximately 


Index 
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*Allis-Chalmers ................... 
Persisee ne reg Co. . 
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*B-I-F Industries, Inc. 
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Cast Iron Pipe Research Ass'n 
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| Dur'ron Co., 


0.25 pounds per ampere year. For | 
services where water temperatures | 


exceed 100° F., new Durichlor 51 is 
recommended. 


| Enterprise Engine Div. 


DURCO anodes are widely applied | 


for the cathodic protection of many | 
types of equipment employed in fresh 


water services. Some of these appli- 
cations include fresh water storage 


tanks, filter tanks, rake arms in sedi- | 


| Fairbanks & Morse Co., Beloit Div. 
Fairbanks, Morse & Co. ..... 
Foxboro Co. 
Fen MOO ca cteteh nec ees ee 





ment basins, pipelines, and many 


other applications. 


Definite cost savings can be realized | 


with a permanent cathodic protection | 
system using DURCO anodes. For | 


latest data and case histories, write 
for Bulletin DA/7. 


THE DURIRON COMPANY, INC. 
DAYTON, OHIO 


Hersey Sparling Meter 
Co. palate. FS Inside Back Cover 
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USE THIS |POST PAID] CARD 
TO ENTER NEW SUBSCRIPTIONS 


[) WATER & SEWAGE WORKS, including the BIG 
ANNUAL REFERENCE NUMBER, fer____year(s). 


Three Years—$10.80 #Twe Years—S$1.50 One Year—$5.00 


(Add $1.50 per for countries other 
than the U.S A. and Canada) 


Mease check your pelnctpel aetivity: 
for [) Sewage Galy ([) Water Galy [) Water and Sewage 


WATER & SEWAGE WORKS me 


() INDUSTRIAL WATER AND WASTES, inciuding the 


. The ONLY publication devoted P “ 
exclusively (and thoroughly) to nncal Technical Review, One Year—$3.00. 


for countries other 
peti nee denen “ae A. and Canada} 
wses reatmean?, ; 
oa aan eo ta. Please state products manufactured or processed, ete. 
trial wastes. Bi-monthly. 


and Name 
INDUSTRIAL WATER AND WASTES Title or Position 


Department or Firm Name 
. » « the leading monthly publication 
in its field for Superintendents, Address... 
Operators and Engineers. 
(see other side} 
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USE THIS |POST PAID} CARD 
TO ENTER NEW SUBSCRIPTIONS 





A 


for 


WATER & SEWAGE WORKS 


. . The ONLY publication devoted 
exclusively (and thoroughly) to 
the treatment of water for indus- 
trial uses AND the treatment, 
utilization and disposal of indus- 
trial wastes. Bi-monthly. 


and 
INDUSTRIAL WATER AND WASTES 


. . . the leading monthly publication 
in its field for Superintendents, 
Operators and Engineers. 

(see other side) 

















USE THIS |POST PAID] CARD 
FOR READER SERVICE REQUESTS 





- 























The numbers on the card correspond 
to the numbers assigned to the vari- 
ous catalogs and other literature 
described in the “New Equipment” 
and "New Literature" sections of this 
issue, which are available FREE OF 
CHARGE. 


Simply detach the card along the 
perforated lines, circle the items you 
wish to receive, fill in your name, 
address etc. and mail this card for 
our prompt attention. 

(see other side) 





BRONZE CASE: 2", 3’, 4", 6” sizes 


The Proved Method 
of Accurately 
Measuring a Wide 
Range of Flows 





For Large For Small 
Rates of Flow Rates of Flow 


CURRENT DISC TYPE 
TYPE METER METER 


COMPOUND METER 
MODEL CT (sronze case) 


Since 1932 this water meter has been the leader for measuring a wide 
range of flows. It combines a Current Type Meter (Model T) to meas- 
ure high rates of flow with a Disc Type Meter (Model HD) to measure 
low rates of flow. A Hersey Automatic Lever Valve links these meters 
together, providing an integral device in one casing that accurately 
measures a larger range of flows than can be accomplished by either 
type of meter separately. The Automatic Valve is of the compound 
lever mechanical type which, when opened by a large demand, offers 
minimum resistance to the flow of water. 


The Hersey Compound Meter, Model CT, combines accurate measure- 
ment at all rates of flow with a long-time, proved record of minimum 
maintenance requirements. An exclusive feature is the valves which 
make it possible to shut off the by-pass meter without closing down 
the main line meter. Write for more information. 


Hers ey: Sparling 
Meter Company : 


HERSEY PRODUCTS 
DEDHAM, MASSACHUSETTS 


Branches: Atlanta, Boston, Chicago, Cleveland, Datias, Denver, Kansas City, Mo., Los Angeles, New York, Philadelphia, 


Portland, Ore., Salt Lake City, San Francisco, Seattle. 





DEPENDABLE 


MUELLER. SLANT VALVES 2 @ 


provide economical operation in: 


® Water Filtration Plants © Sewage Treatment Plants ® Pumping Stations 
® Power Plants ® Industrial Plants ® Drainage Projects ® Flood Control Projects 


NEW HEAVY DUTY CHECK VALVES 


Specifically designed to reduce wear caused 
by repeated opening and closing in such 
applications as pump suction and discharge 
lines. Heavily constructed, all working parts 
are made of high strength materials, assur- 
ing dependable, maintenance-free operation. 
Three styles available: Swing type * Swing 
type with Lever and Weight * Swing type 
with Lever and Spring. 


FLAP VALVES 


For use where automatic flow control is re- 
quired in one direction only and to the 
atmosphere such as drains through river 
levees to prevent backflow. 


SHEAR GATES 


Where manual flow control to the atmos- 
phere in either direction is required, shear 
gates provide dependable operation. Full 
gate opening with no obstruction of the ori- 
fice is assured by the Mueller design. Slight 
closing wedge-action gives positive seal. 


MUD VALVES 


Used for draining tanks or reservoirs by 
mounting in the floor. Normally furnished 
with a 2” square nut, Handwheels, exten- 
sion stems and floor stands are available and 
may be specified. 

Two styles available: Non-rising stem or 
self-contained rising stem. 





VALVE OPERATING EQUIPMENT 


Specifications: Iron body, fully 
bronze mounted * Bronze seat 
ring * Bronze disc ring or rubber 
faced disc * Flanged, screwed 
or hub ends * 175 p.s.i. working 
pressure * 350 p.s.i. test pressure 
* Sizes 2%" through 12”. * Wa- 
terworks Check Valves also avail- 
able in sizes 14” through 24” 
with Hub or Flanged ends. 


Specifications: Iron body, fully 
bronze mounted * Bronze seat 
ring, disc ring and hinge pin ¢ 
Flanged, hub or spigot frame * 
Sizes 4” through 24”. 


Specifications: Iron body, fully 
bronze mounted * Bronze seat 
ting, disc ring and hinge pin * 
Flanged, hub or spigot frame « 
Sizes 4” through 24” © Fur- 
nished with lift handle and catch. 


Specifications: Iron body, bronze 
mounted * Bronze seat ring, disc 
ting and stem * Flanged or spigot 
frame * Non-rising stem sizes 3”’ 
through 24” © Rising stem sizes 
4” through 18”. 


A complete selection of extension stems, geared floor Gta» MUELLER CO. 


stands, floor stands, bench stands, overhead chain and 


equipment and accessories are available. 


sprocket wheels, wrenches and other valve operating {4 | We a4 i) DECATUR, ILE. 


Contac? Your Mueller Representative or write direct for 
complete information and specifications. 











